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FOR THESE APPLICATIONS 


‘BUFFALO’ 
PRESSURE 
BLOWERS 


Rugged, ribbed and 
gas-tight, ‘Buffalo’ Type 
CB Pressure Blowers are 

serving with distinction on 

a wide variety of applications. 

Wheels are narrow, heavy-duty 

steel plate construction, plug welded, 
riveted or continuously welded for high 
strength under high pressure service. 
Housing scroll is continuously welded. Inlet 
and outlet are flanged. Inlet and scroll are 
mastic sealed. Special construction is available 
for high-temperatures, corrosive or explosive 
atmospheres. Capacities to 37,500 cfm and pressure 

to 74” w. g. Also a line of Type R High Pressure Blowers 
for specialized requirements—details on request. Write for 
Bulletin FI-310. 


AIR HANDLING DIVISION 
BUFFALO FORGE COMPANY 


Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 


‘Buffalo’ Air Handling ’Buftalo’ Machine Tools to drill, h' ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment punch, shear, bend, slit, notch ects ae to handle most liquids and fo process sugar cane, coffee 
to move, heat, cool, dehumidify k and cope for production L416) 5 — slurries under a variety and rice. Special processing 
and clean air and other gases. or plant maintenance. — of conditions. — machinery for chemicals. 


[For more information circle #11 on page 51 reply cards] 
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Electric VS Gas Drive For Big Building Cooling 22 


by J. E. Norris, Industrial Fuel Dept., Baltimore Gas and Electric Co. Case history 
pointing up pros and cons of both sources of power as cooling compressor drive. 


New Ways To Ventilate Electrically Heated Schools 26 


by J. E. Benedict, P. E., Consulting Engineer. Reducing ventilation air by use of 
activated charcoal filters, heat pumps, and other ways. 


Guide To Ventilation Of Material Transfer 29 


by William V. Andresen, Chief Industrial Hygienist, American Cyanamid Co. Ventilation 
requirements of transfer points where toxic materials are added to the chemical stream. 


In An Automated Pill Plant... 
Engineered Air Boosts Comfort, Speeds Processes 30 


by J. Rosenthal, P. E., President, and G. Ludwig, P. E., Dept. Head, Engineers, Inc. 
Humidity, ventilating, and air conditioning control at the Strong-Cobb-Arner plant. 


Super-Clean White Rooms For Precision Components, Part II 35 


by W. R. Jerome, Plant Engineer, Autonetics Div., North American Aviation. Use of 
super-clean, climate controlled air for production of missile components. 
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Carnes is first to offer engineers and contractors a completely packaged low-velocity control unit specifically designed to meet 
the requirements of dual duct low-velocity systems. Carnes Low-Velocity ATC Units . . . where limited space does not demand 
the smaller duct size of high-velocity systems . . . offer all the advantages of individual room control inherent in dual duct air 
distribution systems. 2 ATC Ceiling Models —end discharge and bottom discharge in 5 sizes. 2 ATC Window/Perimeter 
Models — front and top discharge in 2 sizes. 


LEADERS GO TO CARNES FOR THE NEWEST IN AIR DISTRIBUTION 


Dual Duct 
Low- Velocity 
ATC Units 


= we 
i isis:........,. — 


NOW DUAL DUCT COMFORT AT 
LOW-VELOCITY COST 

es 
mes Carnes Low-Velocity Acoustic Terminal Control 
Units — ATC — provide ‘“‘pinpoint” tempera- 
ture control for specific zones through the 


the need for sealed ducts, high pressure fans 
and high fan horsepower. Carnes Low-Velocity 
ATC Units proportion the hot and cold air in 
response to individual room thermostats .. . 
blend the hot and cold air for discharge to 
individual space areas . . . attenuate self- 
generated noise plus duct-carried noise... 
provide manual volume adjustment. 


a x Re . 
i iesii:::.,...... se 


For complete information, write for Carnes 
Low-Velocity ATC Catalog 1361. 


Carnes also manufactures: High-Velocity ATC 
Units © Modular, Round, Rectangular, Square, 
Convertible and Baseboard Diffusers « Registers 
e Grilles © Roof and Wall Ventilators. 


CARNES CORPORATION, VERONA, WISCONSIN, / CANADIAN SUBSIDIARY: WEHR AIR EQUIPMENT COMPANY, LTD., 86 GERTIE STREET, WINNIPEG 2, CANADA 
[For more information circle #14 on page 51] 
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flexibility of dual duct air distribution without 
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EDITORIAL: 


A New Association Is Formed... For Contamination Control 


ASTRONAUT SHEPARD’S FLIGHT to fame 
was made possible, as he himself said, by many 
things and many people. 

Of these, an important factor was our own indus- 
try . . . the engineering of air. 

As we all know now, the highly complex controls 
which permitted Mr. Shepard to manipulate his 
capsule in the desired orbital and re-entry attitude 
worked to perfection. 

To endow its micro-miniaturized components with 
the utmost in reliability, the capsule and all of its 
parts had to be assembled in a controlled climate 
almost entirely free of air contaminants. 

Because not only the Mercury capsule and its 
parts, however, but also many other components of 
rockets and missiles and civilian products as well are 
sensitive to fine particles, the topic of contamination 
is today an urgent one with many thousands of 
engineers. 
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Contaminated air is a problem wherever »~oducts, 
military or civilian, are ultra small, sup-: precise, 
or must be highly pure chemically or biologically. 

The problem of contamination control is further 
complicated by a lack of standards, of how much 
dust is permissible for what product, of even how 
to measure dust so all will agree on the results. 
Design of engineered air facilities for contamination 
control varies from company to company. 

For these reasons engineers have been asking for 
a professional, technical association devoted exclu- 
sively to methods and standards of contamination 
control. In a field so complex as contamination con- 
trol, which makes use of so many sciences like 
biology, microscopy, air quality control, no existing 
association is comprehensive enough to serve all of 
these endeavors. 

We are happy to report that such a new associa- 

(Please turn to following page) 
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Editorial (Cont.) 


(Continued from preceding page) 


tion has been formed. The new 
association, known as the AMERI- 
CAN ASSOCIATION FOR CON- 
-TAMINATION CONTROL, will 
serve engineers in industry who 
are concerned with the control of 
contaminants. 

For example, one of the first 
activities of the new association 
will be to meet with the people 
most knowledgeable about con- 
tamination control and to set up a 
program for standardizing such 
things as ways and means of tak- 
ing dust counts .. . degrees of 
contamination that should be main- 
tained for dirt-sensitive products 
like liquid oxygen valves, radar 
tubes, semi-conductors, and thou- 
sands of other products civilian 
and military. 

Then, a symposium on contami- 
nation control will be set up for 
sometime during the Spring of 1962, 
during which experts in every 
phase of contamination control will 
present talks on their specialty. 


Engineers participating will have 
opportunities to swap problems 
and solutions, attend question and 
answer sessions, view contamina- 
tion control products displayed by 
hundreds of suppliers. 

From this symposium will flow 
enough technical data to set up 
the first textbook on contamination 
control, and to set up the channels 
for further refining the art of this 
challenging new science of the 
space age. 

We urge all of our readers who 
are concerned with contamination 
control to join this new association. 
We have arranged to make applica- 
tion blanks available to our readers 
and we’d be happy to send you one. 


Just circle number 200 on the 
reply card on page 51. You'll get 
in on the ground floor of an or- 
ganization that can be a big help 
to your own operations. A he 
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Meetings. 


54th Air Pollution Control Assoc. 
Exposition, Hotel Commodore, New 
York City, June 11-15, 1961. 


Electrical Precipitation Seminar, The 
Pennsylvania State University, University 
Park, Pennsylvania, June 12-17, 1961. 


3rd Biennial International Gas Chro- 
matography Symposium, Kellogg Center, 
Michigan State U., East Lansing, Mich., 
June 13-16, 1961. 


Air Pollution Seminar, Syracuse Uni- 
versity, Syracuse, N. Y., June 19-30, 1961. 


68th Annual ASHRAE Meeting, Den- 
ver Hilton Hotel, Denver, Colo., June 
26-28. 


4th International Conference on Bio- 
Medical Electronics; 14th Conference on 
Electronic Techniques in Medicine & 
Biology, Waldorf-Astoria Hotel, New 
York, July 9-14, 1961. 


Atomic Shelter Seminar, The Pennsyl- 
vania State University, University Park, 
Pennsylavnia, July 10-22, 1961. 


Joint Nuclear Instrumentation Sympo- 
sium, North Carolina State College, 
Raleigh, N. C., Sept. 6-8, 1961. 


Production Engineering Show, Navy 
Pier, Chicago, Illinois. September 6-16, 
1961. 


Expositions 


ISA Fall Instrument-Automation Con- 
ference & Exhibit, Memorial Sports 
Arena, Los Angeles, Calif., Sept. 11-15, 
1961. 


National Metal 
October 23-27, 1961. 


Exposition, Detroit, 


First International Convention on 
Ionization of Air, Technical, Physical 
and Physiological Aspects, Ben Franklin 
Institute, Philadelphia, Pennsylvania, 
October 16-17, 1961. 


National Frozen Food Distributors 
Assn., Chicago, Nov. 6-10, 1961. 


Air-Conditioning and Refrigeration In- 
stitute (annual meeting), The Home- 
stead, Hot Springs, Virginia, Nov. 12-15, 
1961. 


National Warm Air Heating and Air 
Conditioning Assn. (annual convention), 
La Salle Hotel, Chicago, Nov. 13-16, 1961. 


National Electrical Manufacturers Assn. 
(annual meeting), Traymore Hotel, At- 
lantic City, New Jersey, Nov. 13-17, 1961. 


National Assn. of Home _ Builders, 
Exposition Center, Chicago, Dec. 3-7, 
1961. 


Watch For These 
Articles Next 
Month! 


SYSTEM INTEGRATION 
CUTS BUILDING COSTS 


by Gershon Meckler, Consulting 
Engineer. How dynamic integration 
of architecture and mechanical de. 
sign, using dual purpose products, 
reduces the net energy input to the 
building . . . and so reduces building 
first and operating costs. 


% * % 


NEW USES OF SCRUBBERS 
IN INDUSTRIAL 
GAS CLEANING 


by G. T. Nicklin, Chemical Engineer, 
Western Precipitation Corp. Sum- 
marizes scrubbers in low, intermedi- 
ate, and high pressure drop cate- 
gories, and their performance char- 
acteristics. 


HUMIDITY AND DUST 
CONTROL IN _ LIGHTER- 
THAN-AIRCRAFT FACTORY 


by A. E. Swindler, Manager, Plant 
Engineering Div., Goodyear Aircraft 
Corp. Problem of dust and humidity 
weakening fresh cement bonds. Cap- 
illary air washers and elaborate 
controls to the job. 


* 


AIR CONDITIONING A 
SOLID PROPELLANT 
PROCESSING PLANT 


by W. J. Higgins, executive Staff 
Engineer, Rocket Power Div., Gabriel 
Corp. Close temperature and hv- 
midity control are a problem. Solv- 
tion of the problem discussed in 
article. 


ft HEAT 
EXPOSURE AND CONTROL 


by R. Lemke, Mechanical Engineer. 
Series outlining sources of heal, 
effect on worker, and removing it 
for workers comfort. 
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ELIMINATES 


@ more effective, shorter cleaning 
cycle maintains system volume with 
— minimum fluctuation 


@ higher air/cloth ratios in less space 
greatly reduces first costs 


| @ longer fabric life—no damaging 
5 shakers or blow-back mechanisms 


eta ae lower maintenance costs—dampers 
Dustex ‘“Inductaire’’ Filter Collector, e ° . 

20-8:3._Sizes to meer all capacity requite- operate in clean air ducts only— 
ments. Equipped with suitable filter fabrics . _ 

to headie any dust problem including high no other moving parts hag changes 
temperatures up to 550°. Model shown with easier, less frequent 


8’ bags. Larger models equipped with 12’ 
and 25’ bags. 


qj GENTLE BUBBLE-ACTION 
THE DUST TRAP’ 


Only gentle air action on the fabric—virtual elim- 
ination of trapped dust...that’s the amazing com- 
bination achieved by “Inductaire” bubble-action, 
introduced by Dustex to reverse air cleaning. No 
violent shakers, no fabric-damaging friction of any 
kind...yet, each bag is thoroughly flexed, purging 
it of the dust usually trapped by reverse air col- 
lapsing. Resulting increases in air/cloth ratios, plus 
many other Dustex engineered features, add up to 
less space requirements, reduced first costs, lower 
maintenance and operating expenses. Now, the 
99.9+ efficiency of filter collection is yours at sav- 
ings never before possible! 


FIG. 1 Dust cake builds up to point where cleaning FIGS. 3 & 4 Addition of unique “Inductaire” nozzle in bag cap, increases air/ 
is required. cloth ratios up to 10 cu. ft./sq. ft. and higher. After usual reverse air cycle col- 
lapses bag, nozzle releases short pulses of air inducing udditional air currents 
through the top of the bag, creating an air bubble that flows downward, opening 
, ee through fabric, collapsing the collapsed tube and purging the dust cake into the hopper. 


tube in pleats until only small cone remains at bottom 
through which air can move. Dust cake is cracked by 


FIG. 5 Reverse air flow continues, causing tube to again collapse producing 
further cleaning action on the fabric. Steps 3, 4, and 5 then repeat as many timés 


this action but much of it is trapped in upper portion ired ly 3-$ i 

of tube. This is the usual reverse air system used for as eoquioed (usualy 5-3 lenpatiss) See Che cust Genaien. 

Many years in collectors capable of air/cloth ratios in FIG. 6 The brief cleaning cycle; about 20 seconds, is complete, with the tube 
the range of 2 cu. ft./sq. ft. back in normal filtering operation. 


“Inductaire” represents the latest development by Dustex to 
offer the finest in filter and centrifugal dust collection equip- 
ment for every dust problem. Write for particulars on the com- 
plete Dustex line and engineering services ready to help you. 


P.O.Box 2520 ¢e BUFFALO 25, NEW YORK 
The company with the big name in dust collection 


[For more information circle #15 on page 51 reply cards] 
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& Absorption of noxious fumes by wet bed scrubbers is generally accepted as the most 
satisfactory method where virtually complete fume removal is required. With the 
development of packings of high efficiency, such as Intalox Saddle Packing and Metal 
Pall Rings and improved liquid distribution methods, fume scrubbers of high capa. 
city yet occupying little space and operating at low cost have become practical. 


On these two pages are illustrated and briefly described both standard and custom-built 
fume scrubbing units of our manufacture. Full engineering data is available on request, 
U. S. Stoneware’s Engineering Department will be glad to work with you in designing 
fume removal systems to meet your specific needs. 


WASHED 
AIR 
OuT 


—>_ 


INTALOX 
SADDLE 
PACKED BED 


“CYCLONAIRE" Fume Washer 


Designed primarily to handle relatively mild 
fume problems in laboratories, special depart- 
ments, etc., the Cyclonaire is made in four 
sizes with rated capacities of 750, 1650, 3500 
and 6000 cfm. It will effectively remove up 
to 99% of fumes (where the concentration 
of gases is 1% or less). The unit is available 
made either from fiber glass reinforced poly- 
ester plastic or from 12 ga. steel lined with 
3/32” thick Tygon Sheet plastic. The rotor is 
rigid PVC. Shipped complete with motor and 
necessary packing. 


The “Cyclonaire” can be equipped with mist 
or dust eliminators or provided with recircu- 
lating pumps. Two units can be arranged in 
parallel to handle additional cfm, or in series 
for heavier fume concentrations. 


The "CROSS-FLOW" Fume Scrubber 


The “Cross-Flow” Fume Scrubber provides high 
efficiency in relatively small space. It is so designed 
that the gas flow and liquid flow are perpendicular 
to each other... . the liquid flow vertical, gas flow 
horizontal. The effective liquid distribution over 
a cross-section area that is large in relationship 
to the thickness of the packed bed results in a 
highly active surface area capable of handling 
gases at high velocity rates with minimum pressure 
drop. 


The “Cross-Flow” Fume Scrubber is built in six 
standard sizes with capacities ranging from 3,000 
to 32,000 cfm. The unit is fabricated from heavy 
steel plate lined with 3/32” Tygon. Distributor is 
rigid plastic. The screen grid can be stainless steel 
or plastisol-covered wire mesh. 


INSPECTION PORT 


LIQUOR 
<a DRAIN 


The unit illustrated above was designed for roof mounting, 
hence the gas inlet is located at the bottom. The unit, how: 


ever, can be furnished with gas inlets located as desired. 
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Ceramic Fume Washers Custom-built Metal Scrubbers 
For some applications, fume scrubbers made from By far the largest number of fume removal appli- 
chemical ceramics represent the best and most cations involve the use of equipment custom de- 
economical approach. Ceramic fume _ scrubbers signed and built to the user’s specific requirements. 
can be provided in diameters up to 48”, in heights The unit illustrated is typical of many such towers 
up to 60 feet or more. Ceramic support plates, we have built in sizes ranging up to 8’-10’ in diam- 
ceramic distributors, and ceramic pipe and fittings eter and as much as 80 feet high. The units may 
complete a virtually universal corrosion-resistant be lined with Tygon sheet lining or rubber, or 
fume removal unit. Standard towers are made unlined. Either metal, carbon, or ceramic support 
with either bell-and-spigot construction or with plates and distributors may be employed. Packing 
cemented-on-metal flanges and are available in may be ceramic or carbon Intalox Saddles or Metal 
CLEAN chemical porcelain, standard stoneware or Pall Rings according to the nature of the gas and 
out ‘Ceratherm-550” heat-shock resistant stoneware. scrubbing agent. 
F\ 
LIQUOR "COCO Cee eee SOSHSHSSHSEHOOHSEHOHESESESEESEE ‘—— 
DRAIN e ie 
4 Jt: 
Continued research in packed column technology enables U. S. . U. Ss. STON E WA Qe 
Stoneware to offer fume scrubbers of most advanced design and e soil 
ng, proven efficiency. The results of our engineering investigations and e AKRON 9, OHIO 
we our practical “know-how” are always available, with no implied . . 
| obligation to design and operating engineers. Write Engineering . New York " Chicago » Los Angeles ° Houston 
Dept., U. S. Stoneware, Akron 9, Ohio, or one of our major branches. ; 60 E. 42nd St. 1515 N. Harlem Ave. 292 Wilshire Ave. 3121 Richmond Ave. 
e Oak Park, Ill. Anaheim, California Houston 6, Texas 
i + 377F-3 
DERE REEEPEEEEERESDESDESE SESE RE EE EERE) 
[For more information circle #16 on page 51] 
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of the Industry 


New Contamination Control 


Association Being Formed 


A new Association has been in- 
corporated to bring together into 
one technical group all the diverse 
sciences and arts devoted to con- 
tamination control in industry. 


The new association, named the 
American Association For Con- 
tamination Control, will, according 
to its constitution, “ .. . promote 
the science of contamination con- 
trol for fabrication, cleaning, as- 
sembly, testing, inspection and use 
of contaminant-sensitive products.” 


The new association states that 
contamination control includes all 
contaminants, such as airborne 
particulate matter (solids), gases 
and the contaminants on surfaces 
of parts. 


There is a great need for such 
an association, according to James 
Mildon, president of the new asso- 
ciation and executive plant engi- 
neer, Lear, Inc. Mr. Mildon stated 
that there exists a need for stand- 
ardizing contamination control, de- 
sign of white room facilities, dust 
counting and dust monitoring. The 
new association will concern itself 
with these technical problems, and 
later on will promote a full-fledged 
symposium on contamination con- 
trol and exhibition of equipment 
for contamination control, most 
likely in the Fall of 1961 or Spring 
of 1962, according to Mr. Mildon. 


The Association will also further 
the development of “techniques 
for control of airborne contami- 
nants in industry, hospitals, phar- 
maceutical manufacturing compa- 
nies and areas where clean air is 
required for health and/or relia- 
bility.” 

Membership in the new Associa- 
tion is open to “any person having 
a professional interest in the de- 
sign, operation, supervision of, or 
supply of equipment for contami- 
nation controlled areas.” 

Annual membership dues are 
$10.00. Corporate sustaining mem- 
berships are $100 per year. 


10 


Application forms for the new 
Association can be obtained by 
circling No. 200 on the pre- 
addressed, pos'age-paid card on 
page 51 in this issue of AIR EN- 
GINEERING. A copy of the consti- 
tution and bylaws of the Associa- 
tion will be mailed with the appli- 
cation form. 

Officers of the Association are: 

President, James Mildon, Execu- 
tive Plant Engineer, Lear Inc. 


Treasurer, Chris Gort, Plant En- 
gineer, Sperry Phoenix Company. 

Secretary, Eugene A. Sloane, 
Editor, AIR ENGINEERING. 


Vice President, Ed Casey, Plant 
Engineer, Rocketdyne Division, 
North American Aviation. 

Vice President, Irving Kodel, 
Manufacturing Development Engi- 
neer, Sandia Corporation. 

Vice President, Alvin Lieber- 
man, Research Chemical Engineer, 
Armour Research Foundation, IIli- 
nois Institute of Technology. 


Heat Pumps... 
In The News 


At Allen-Bradley’s new $15-mil- 
lion Milwaukee headquarters and 
research center, a new world’s 
largest heat pump... 1,400 tons 
capacity. System uses heat from 
people, lights and business ma- 
chines; no boilers or other fuel- 
burners used, according to consult- 
ing engineer George H. Volk. 

At Masland Duraleather Co.’s 
new $1-million plant in Mocksville, 
N.C., what is claimed to be world’s 
first centrifugal heat pump using 
air as heat source, has been in- 
stalled. A 200 and an 80-ton heat 
pump provide heat and cold for 
comfort and process. 

Masland and Allen-Bradley heat 
pumps by Carrier. 

In Bensenville, Ill., (near Chi- 


cago) the much-publicized York 
heat pump in the Flick-Reedy 
plant, using air-to-air exchangers, 
had been checked out against con- 
ventional systems, savings pro- 
jected to $5,000 annually with heat 
pumps. Reports the owners, these 
savings have been realized. 


$173-Million For 
Air Conditioning 


According to Chain Store Age 
and the Air Conditioning and Re- 
frigeration Institute, the nation’s 
chain stores will spend $173-million 
for air conditioning in 1961, much 
of it to air condition existing stores, 


Fume Exposure For 
Lift Truck Driver 


Tests conducted by the Franklin 
Institute, State of Pennsylvania for 
Oxy-Catalyst, Inc., proved the 
amount of carbon monoxide and 
hydrocarbons a driver of a gaso- 
line-powered lift truck is exposed 
to in operating a vehicle indoors, 
with or without ventilation. 


Driver of the test vehicle was 
exposed to the following carbon 
monoxide and hydrocarbons: sam- 
ple A, garage closed and the truck 
standing still lifting a load; sample 
B, garage well ventilated and truck 
operating; sample C, garage well 
ventilated and truck standing still 
lifting a load. 


Carbon Hydro- 

Monoxide carbons, 

PPM PPM 
Sample A 137 17.0 
Sample B 13 4.4 
Sample C 28 2.2 


Maximum allowable concentra- 
tion for CO in the breathing atmos- 
phere is 100 PPM for eight-hour 
exposure (American Industrial 
Hygiene Association Standard 
Sheet, dated September, 1956). 
There is no clear identity for the 
various hydrocarbons in auto ex- 
hausts, and consequently no maxi- 


(Please turn to page 12) 
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Impressive main entrance to Chicago's 

Exposition Center, magnificent new mecca for 
exhibitors and conventioneers. Inset, 

right, shows one arrangement of the many Dorex filters. 


996 DOREX AIR RECOVERY FILTERS SAVE 
800 TC iS "0 AIR CONDITIONING CAPACITY 


...and provide relief from the irritant-heavy atmosphere of shows, conventions, exhibits 


swt | 


In the new 34 million dollar Exposition Center at McCormick Place, 996 high efficiency Dorex 

activated carbon filters—the largest installation of its kind in the world—purge recirculated air of irritants 
and purify it for sanitary re-use in the Center's vast air conditioning system. 

But from the Center's profitable-operation point of view, Dorex air recovery is even more important. 
Serving 350,000 square feet of exhibition space, the filter system will have almost one million 

cfm recirculated through it... representing a saving of 800 tons of air conditioning capacity at an 
installed cost of approximately $360 per ton, for a total saving of over $300,000! And further tremendous 
savings in operating costs will be realized! 

Thirty years of research, development, and application, plus a systematic replacement service 

that ensures the continuous effective operation of every installation, make Dorex the best method of 
AIR RECOVERY and ODOR CONTROL. 


Representatives in principal cities. 
Write for detailed information. 


CONNOR ENGINEERING CORPORATION — 


DANBURY @ CONNECTICUT oe 


... the most experienced professionals in air recovery and purification. 


[For more information circle #11 on page 51] 
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“WHEREVER GASES ARE 


CLEANED OR HANDLED... 


EXECUT 


Aerotec Industries offers more than a half 
century of world wide experience in engineering 
and manufacturing equipment for efficient and 
economical cleaning and handling of air and gas. 
Single responsibility for complete systems, from 
design to final installation, assures management that 
overall performance guarantees will be met. 

Write for information on the products of interest. 


AEFOTEC INOUSTHIES 


® ' INCORPORATED 
IVE OFFICES *« GREENWICH, CONN. 


Piants at Bantam, Greenwich and So. Norwalk, Conn. 
Canadian Affiliate: T. C. CHOWN LIMITED, Montreal and Toronto 


Divisions: 


INDUSTRIAL ¢ Electrical and Mechanical Dust Collectors « Wet Collectors « 
Fans * Fan-Stacks « Blowers « Gas Scrubbers « Air Preheaters © Curtain 
Dampers. ; 
AIRCRAFT EQUIPMENT « Advanced electro-mechanical equipment for the | 
gircraft, missile and nuclear industries. : 

AEROTHERM « Aircraft lounges, passenger and stew seating 


ie We RBM EE DED ae Gt iiiess 


[For more information circle #20 on page 51] 


NEWS 


(Continued from page 10) 


mum allowable concentration limits 
for hydrocarbons can be noted, 
This test proves the necessity for 
adequate control equipment on all 
engines operated indoors and/or 
adequate ventilation. 


Plan Central Heating 
And Cooling System 


The East Ohio Gas Co. has pro- 
posed a 5 to 10-million dollar plant 
to supply steam heating and cool- 
ing for office buildings, hotels and 
apartment houses in an Urban 
Renewal Project. 

The company’s engineers said 
there would be enormous economies 
in operating and maintenance costs, 
capital expenditures, and building 
owners could rent space normally 
used to house heating and cooling 
equipment. 

The plant would be modeled 
after a system now being con- 
structed in Hartford, Conn., by the 
Hartford Gas Co. (See AIR ENGI- 
NEERING, March, 1961, page 16.) 


Air Pollution Is No 


Respecter of Boundaries 


A move by the Los Angeles 
County Board of Supervisors to get 
all California counties to adopt 
strict Los Angeles smog laws was 
adopted by the board. The reason: 
smog comes from_ surrounding 
areas as well as from inside the 
county. 

In Ohio, another tack was taken 
by Gov. Michael V. DiSalle, who 
believes the city, not the state, 
should govern air pollution, on the 
grounds that air pollution is 4 
local, not a state problem, and local 
peculiarities and needs should take 
precedence. While admitting of 
the seriousness of the problem, the 
governor stated that “The cost to 
a community of severe restrictions 
on industry, coupled with an ex- 
pensive air pollution abatement 
program, must be balanced against 
the degree of air purity which the 
community can expect.” Issue came 
up over installation of oxygen 
process at the Cleveland plant of 
Republic Steel Corp. 
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Minuteman Gets 


New White Room 


A 40,000 sq. ft. controlled atmos- 
phere or super-clean room protects 
electronic parts of the Minuteman 
Missile from contamination by 
dust, temperature variation and 
other atmospheric conditions, ac- 
cording to R. V. Miraldi, plant 
engineer for Radio Corporation of 
America’s Surface Communications 
Division. RCA is installing the 
White Room in its Cambridge, 
Ohio plant. 


The problem of contamination of 
everything from liquid oxygen 
valves, electronic controls, biologi- 
cals and missile parts in general, 
was mentioned in a lengthy article 
in the Wall Street Journal of May 
5, 1961. Article discussed in some 
detail need for industrial contami- 
nation control in dust-sensitive 
product assembly. WSJ brings up 
the interesting fact that 20 percent 
of cost of a missile is traceable to 
contamination control “according 
to Byron G. McNabb, Convair Div. 
general manager of their Cape 
Canaveral testing facility.” 


Await OK For Changes 


In Construction Bidding 


A reply to a letter to U. S. 
Attorney General Robert Kennedy 
is being awaited before starting 
operation of the “Construction 
Bidding Practices Conference of 
Southern California.” 


Accompanying the letter are two 
changes in the rules and regula- 
tions to eliminate any possible 
collusion among the bidders. 


The first change provides that 
where the general contractor is 
signatory to the agreement and is 
requesting bids of subcontractors 
they will not have to abide by all 
provisions of the conference agree- 
ment and rules and regulations, 
but will provide that the sub-bidder 
submit his bid four hours ahead of 
time as the minimal condition for 
submitting the bid. 


Sub-bidders not signatory to the 
procedure will not have to put their 
bids in the conference office or 
sign the agreement. 


(Please turn to following page) 


AIR ENGINEERING, JUNE, 1961 


HARTZELL ROOF VENTILATORS 


for efficient, economical 
exhaust of heat, smoke and fumes 


You will find Hartzell Roof Venti- 
lators wherever industry has need 
for a high efficiency ventilator 
which will operate year after year 
with a minimum of maintenance. 
Vertical discharge types such as 
the Hartzell Vertijet (shown at 
left) are simple, fool-proof, easy to 
install and economical to operate. 
Other types are also available, in- 
cluding a unique reversible venti- 
lator which can be used for ex- 
haust or intake at the flip of a 
switch. 


ae ; , sian ausciees Wann ial 
a call. You'll find him listed in the Yellow or in the Harts 
catalog in Sweet's Plant Engineering and industrial Construction Files 


bit eee, 5 


I 772i OL PROPELLER FAN COMPANY for : 
~ & Division of Castle Wilts Corp. * PIQUA, OHIO 7 


[For more information circle #19 on page 51] 
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Assembly and Gaging Dept., Miniature Precision Bearings, Inc., Keene, N. H. 


KEEPS “WHITE ROOMS” 


Walle 


Dirt and dust are strictly bad news around gaging or assembly 
areas of a company producing precision ball bearings. Every 
possible precaution must be taken to assure an absolutely dust- 
free atmosphere in the “white rooms”. 

That’s why, at plants like this modern Miniature Precision 
Bearings, Inc. factory, you’ll find SPENCER vacuum cleaning 
systems providing sure sanitation. 

' Whether your cleanliness requirements are critical... or 
whether convenience and economy of maintenance are pri- 
mary, you'll find a SPENCER system the answer to your needs. 


Write for complete information on SPENCER installed 
vacuum cleaning systems or request a piping layout to 
meet your particular requirements. 


SPENCER 


EN Mj= TURBINE COMPANY 
: ARTFORD 6, CONNECTICUT 


PORTABLE PNEUMATIC 
VACUUM CONVEYING 
CLEANERS SYSTEMS BLOWERS 


[For more information circle #18 on page 51] 


OTHER QUALITY 
SPENCER PRODUCTS 


NEWS 


(Continued from preceding page) 
The second change is controver. 
sies between signatories will go to 
arbitration under the laws of the 
state of California which provide 
procedure for that method of 
settlement. Decisions obtained 
through the California arbitration 
procedure are appealable to the 
courts. Therefore, the courts 
would have the final say, not the 
construction industry. 


Air Cleaning 
New Installations 


Hamilton, Ont., Can. — $900,000 
precipitator on Steel Co. of Canada, 
Ltd.’s new open hearth furnace. 

Cleveland, Ohio—Ford Motor Co. 
Brook Park Foundry, baghouse of 
1,872 bags, each 14 ft. high, plus 
two more of 4,608 filter bags each 
this summer to follow . . . for col- 
lection of casting-cleaning dust. 
System replaces a precipitator. 

Philadelphia, Pa.—Betz Labora- 
tories, Inc., for dry mixing of 
powdered chemicals, ejector-venturi 
fume scrubbers for dust collection. 
Collectors by Schutte and Koerting 
Co. 

Vancouver, B.C., Can.—Common- 
wealth Construction Co., Ltd., an 
impingement type dust collector 
for final cleanup on dust handling 
system in asphalt plant rock dryer. 
Scrubber by Western Precipitation 
Div. of Joy Mfg. Co. 


Help For Research From 


Government and ASHRAE 


Northwestern University has re- 
ceived a grant of $648,161 from the 
National Institutes of Health, U. 8. 
Public Health Service, for expand- 
ed research facilities in bio-engi- 
neering and biochemistry. A por- 
tion of the research will be civil 
engineers studying environmental 
control, including atmospheric pol- 
lution. 


ASHRAE Donation 


American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers has announced donation 
of its $150,000 controlled environ- 
ment facility to the Kansas State 
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Environmental Research Center, 
newly-established by the Kansas 
State University of Agriculture 
and Applied Science at Manhattan, 
Kan. 


Arizona Won’t Find Polluters 


Arizona Senate killed a bill pro- 
viding for $35,000 to match the 
same in Federal funds for smog 
study, on basis that they know 
what causes air pollution, so why 
waste money to find out. 

Solons, said Smith Griswold, of 
Los Angeles Air Pollution Control 
Department, erred in that it’s one 
thing to know what causes smog, 
another to find out who causes it, 
and for this latter bit of detective 
work, instruments are needed. Ari- 
zona solons killed the bill for money 
to buy instruments. 


Cost Analysis .. . 
Heating & Cooling 


Another chapter in the struggle 
to bring this business of big build- 
ing climate control to the level of 
accountability (capable of being 
accurately pre-costed) has been 
written by Owens-Corning Fiber- 
glas Corp. 

This firm has developed a system 
called Dividend Engineering, which 
assists in accurate determination 
of the part played by insulation in 
the dollars and cents of air condi- 
tioning and heating equipment. 
The analysis takes into account 
factors such as cost of equipment 
and energy (gas, coal, electricity, 
sanding devices, construction costs, 
cost of money, depreciation, and 
insurance). 

Systems helps determines degree 
of insulation thickness best for the 
building, the climate, the people 
and the climate control system. 


Bid Depository Liquidated 
Arizona Bonded Bid Opening 
Service, a bid depository in oper- 
ation nearly three years and re- 
garded as one of the more success- 
ful bid depository operations in the 
country, is now undergoing a final 
liquidation. 
Nearly 90 percent of the plumb- 
ing, heating, and air conditioning 
(Please turn to following page) 
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MIKRO-Products 


PULVERIZING MACHINERY COMPANY 


Performing a TOP JOB... 
The MIKRO-PULSAIRE 
DUST COLLECTOR 


Installed at the Hawaiian Cement Company’s new plant 
at Barber’s Point, Oahu, you’ll find a total of nineteen 
MIKRO-PULSAIRE Dust Collectors, four of which are 
pictured above. 


Because it has no moving parts . . . internally or in the 
gas stream . . . the MIKRO-PULSAIRE has proved 
ideally suited to handling highly abrasive materials such 
as cement. Other features to be considered are its record of 
99.9% plus recovery, and high air-to-cloth filter ratio. 
Our Hawaiian installation provides a total filtering capac- 
ity of 329,928 cfm. Whatever your requirements, the 
MIKRO-PULSAIRE can deliver a top job for you, eco- 
nomically and with maximum dependability. 


PROCESSING SYSTEMS — 


1 Chatham Rd., Summit, N. J. ah 


A Division of American-Marietta Company 


GRINDING CONVEYING COLLECTING 


[For more information circle #21 on page 51 reply cards] 


REPRESENTED THROUGHOUT THE WORLD IN SALES, SERVICE AND MANUFACTURING FACILITIES. 
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NEWS of the Industry... 


(Continued from preceding page) 


contractors in the Maricopa county 
area reportedly had participated in 
the plan at one time. However, 
through 1960 the bid depository 
system had deteriorated and before 
the end of the year the decision 
was reached to liquid the setup. 

Principal reasons advanced for 


the failure of the bid opening serv- 
ice according to those participating 
in it, emphasized a failure to put 
together a strong contractor or- 
ganization to hold the bid service 
participants in line, and the hostil- 
ity of many general contractors to 
whom the bids were submitted. 


ig 


OLS 


Above: Radiant heating furnace 
without doors . 


. . in their place, to 
keep the conveyor system running 
continuously, air curtains are used. 


Look Daddy... 
.-- No Doors! 


A 310 ft. long radiant furnace 
heating up to 1800°F to fuse glass 
linings to water heaters has been 
put into operation at the A. O. 
Smith Corp., Kankakee, II. 


Carried continuously on an over- 
head conveyor system, the water 
heaters are passed through an air 
curtain into a preheat zone, a heat- 
ing zone, and a cooling zone and 
leave the furnace through another 


16 


air curtain without having to stop 
the process by opening doors. 
According to the company, the 
new $300,000 installation will in- 
crease production from 52,000 to 
66,000 water heaters per month. 


Federal VS Local 


Air Pollution Control 


“Together We Can Check The 
Blight Of Air Pollution,” a 20-page 
booklet by the John Wood Co., Air 
Pollution Division stresses that be- 
cause of each community’s different 
meteorology and topography, air 
pollution control should remain at 
the local level with a working 
partnership between government 
and industry to support local au- 
thority. 

Proposal made by the John Wood 
Co. includes: 

@ U.S. Public Health Service 
concentrating on medical research 
of polluted air on the public, with- 
drawing from air pollution tech- 
nical services, and research and 
development projects. 

@ Legislation permitting indus- 
try expenditures for air pollution 
control equipment to be current 
operating costs. 

@ Federal government loans to 
small business for initial invest- 
ment of air pollution control equip- 
ment. 

@ Government and _ industry 
scholarship program for selected 
individuals with Bachelor of 
Science Degree to study courses 
necessary for understanding air 
pollution problems. Completion of 
program would lead to Master of 
Science Degree. 

@ Use existing, non-profit Air 
Pollution Control Assoc. as a nu- 
cleus to coordinate air pollution 


abatement activities on the nationa] 
level, yet maintain control at the 
local level. 


To receive a copy of the booklet, 
circle #168 on the postage-free 
reply cards on page 51. 


Ventilation News... 


Commercial Melting Of Uranium. 
Contaminated Ferrous Metal Scrap 


From a study by R. H. Starkey, 
M.S., J. W. McKelvey of National 
Lead Co. of Ohio, B. J. Held, 
Atomic Energy Commission, and 
E. L. Alpaugh, National Safety 
Council, they report adequate 
ventilation is a more desirable 
means of controlling dust expos- 
ures than the use of respirators. 

For operations lasting an ex- 
tended duration an efficient local 
exhaust system should be installed 
on the smelting furnace. Properly 
fitted metal fume type respirators 
offer adequate temporary protec- 
tion for other than a permanent 
type operation. Also recommended, 
protective clothing and periodic 
spot air surveys. 


Cadmium Exposures In_ Silver 
Soldering Operations 


By G. H. Vance, B.S., Bureau of 
Industrial Hygiene, Connecticut 
State Dept. of Health. 


The probability of cadmium and 
cadmium oxide fume _ concentra- 
tions increases with the use of high 
temperatures as found when oxya- 
cetylene torches are used. Operat- 
ing technique and size of pieces 
were also found to be factors in 
the production of atmospheric 
concentrations of cadmium. 

In general, mechanical exhaust 
ventilation is recommended for all 
oxyacetylene silver soldering oper- 
ations and may be advisable on 
some gas-air or resistance heating 
units depending on the evaluation 
of conditions found. 


Use the Communications Cen- 
ter, page 51, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your namé 
and address and mail. 


[For more information circle #22 on page 51]> 
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AGROUND: A man-made overcast pouring from this paper mill’s stacks could be a 
dangerous navigational hazard to aircraft at an adjacent metropolitan airport. 


ALOFT: Visibility unlimited! No smoke... no hazard... no complaints. . . thanks 
to the pre-determined, guaranteed performance of Koppers Electrostatic 
Precipitators. 

Koppers—a leading manufacturer of gas cleaning equipment for industry- 
*Facts available on request 
a 


xoprers|| ELECTROSTATIC PRECIPITATORS 


~ 4 Engineered Products Sold with Service © Baltimore 3, Maryland 
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AIR QUALITY CONTROL . . . FOR COMFORT, PROCESS, PROFIT 


ARI Says '60 System Installation Up 12% . . . Boosts Commercial Market 
Total 1960 large system air conditioning installation cost is estimated at 
$800,810,000, compared with $716,570,000 in 1959. 


With large building construction on the upswing, ARI says, “large system 
installation offers one of the greatest potential fields for expansion of the indus- 
try . .. many new applications being developed in industry, research, medicine, 
and national defense. Much electronic equipment, for instance, could not 
operate without mechanical cooling.” 


Bay Area Oil Refineries To Spend $8 To $10-Million On Air Pollution 
Spending will be completed by 1962 to comply with anti-industrial smog 
Regulation 2. This in addition to more than $10-million spent prior to the 
adoption of the Regulation in May, 1960. 
Under full compliance, a 60 to 80 percent reduction in dusts and droplets, 
plus reduction in sulfur oxide effects is expected. 


Navy Awards Million Dollar Plus Contract For Nuclear Sub Precipitators 
Approximately 300 air-cleaning precipitators with guaranteed efficiencies 
of 95 percent will be delivered to the Navy between 1961 and July, 1962 by 
Research-Cottrell, Inc. 


Defense Department Spent $90-Million For Air Conditioning 
New Facilities In Fiscal ‘60 - ‘61 
Plus the $90-million for new facilities, as much as $21-million will have 
been spent for air conditioning existing facilities, divided among the three 
services as follows: Air Force. ..$12 to $15-million; Army. . .$314 to $4-million; 
According to a government spokesman the importance and necessity of air 
conditioning is gaining greater acceptance throughout the armed forces. 


Computer Has ‘‘Designs’’ On Engineers 

Shell Oil Co. has had a chemical plant designed by a computer more 
cheaply, rapidly and efficiently than a team of engineers could do in a year. 
The computer design is a half million dollars less than the engineers’ design 
and expected to cut production cost of the chemical by 5 to 10 percent. 

The computer was fed the basic chemicals to be produced, reactions needed, 
variables as cost, temperature, pressure requirements, safety factors, air pollution 
limits, and even local zoning laws and came up with a complete factory design. 


Penn Controls Acquires Electronic Firm 
Through an exchange of stock Penn Controls acquired Pioneer Electric and 
Research Corp. Pioneer recently completed controlled atmospheric conditions 
for production of hermetically sealed photocells and specialized electronic 
components. 


1960 School Construction Up 6.9 Percent Over 1959 
Data based on U.S. Dept. of Commerce, Bureau of Census, monthly Con- 
struction Reports, reports the total 1960 public and private educational con- 
struction was $3,400-million and 1959 was $3,181-million. 
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Take the cost out of 
fume and odor control! 


AIR ENGINEERING, JUNE, 1961 


Modern advances of Catalytic Oxidation 
provide economical method for Air Correction 


Heat and energy recovery from catalytic oxidation of fumes can 
often take much of the cost out of air control equipment. 
Catalytic Combustion, founded in 1950, has pioneered the 
development and application of catalytic oxidation 

systems for complete, economical elimination of industrial 
gaseous emissions which contribute to air pollution. 


Catalytic’s systems draw fumes from processing equipment, 
and pass the fumes through a circulating fan, discharging 
them through the catalyst element. With the catalytic system, 
“flameless” combustion takes place, and the heat needed 
is only 500° to 650° F., depending on the fume concentration. 
The resulting odor-free, color-free gases are then available 
for heat recovery, re-use in the processing equipment, 
or discharge to stack. 


BTU’s are valuable. Many fume streams have high potential 
fuel energy. In some processing applications, the recovery 
of this BTU value in dollars will pay for the equipment in a 
matter of months. Values too, in plant safety, employee 
morale, healthful, more pleasant working conditions, and 
improved community good-will can be measured in 
benefits to the firm employing truly effective fume and 
odor elimination. 


Catalytic Combustion elements are built to standard 
sizes and complete systems are custom engineered to 
maximum effectiveness. 


Learn the facts about 

Heat Recovery and Air Correction... 
write ‘Department D” 

for our brochure. 


CATALYTIC COMBUSTION corporatION 


4725 Fourteenth Street + Detroit 8, Michigan 


A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
[For more information circle #23 on page 51 reply cards] 
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USEFUL INFORMATION 
on 


Activated Charcoal 


for High Percentage Air Recirculation 


and Odor Control 


Bring your files up to date with these bulletins on 
activated charcoal. Just clip this ad and mail it to us. 


[_] Activated Charcoal for Air Purification 
[_] How Activated Charcoal “Traps” Odors 


[ ] Air Purification by the Black Magic of Activated 
Charcoal 


[_] Fresh Air Costs Money 


[_] Capacity of Activated Charcoal for Specific 
Vapors 


[_] Hospital Odor Control 
[_] Weigh Odor Control Methods Carefully 


[_] Air Purification with Activated Charcoal 
Filterfolds 


Activated charcoal acts as a positive molecular 
sponge which adsorbs gases, vapors, irritants, toxic 
substances and smog. It enables you to engineer for 
high percentage air recirculation at low cost. 

These and many other bulletins on all applica- 
tions of activated charcoal are available to you. Give 
us the details of your application and we will supply 
specific data and samples. 

We supply a complete line of activated carbons 
for every purpose; design and prefabricate air and 
liquid purification, separation and recovery systems. 
Barnebey-Cheney, Dept. T-1, Columbus 19, Ohio. 


Barnebey 
Cheney 


[For more information circle #24 on page 51] 


Bion 


New White Room Group 
Being Organized 
Editor: 

I noticed in the February issue 
of AIR ENGINEERING that an invita- 
tion is extended to Engineers and 
others interested in “White Room” 
design and/or operation, to join 
with others interested in this sub- 
ject, to exchange mutually helpful 
information and ideas. 

I am interested, and would like 
more information about the pro- 
posed activities of this group, and 
costs, etc.; and what I can do that 
will be of real assistance in accom- 
plishing the objectives you have 
in mind. 

Besides being a “Charter Sub- 
scriber’” to AIR ENGINEERING, my 
work as a Consulting Engineer in 
the design of “Clean Rooms” and 
“White Rooms” for The Air Force 
and for Industry brings me in close 
contact with many of the problems 
involved. 


D. K. Coyle 

Electrical & 
Mechanical Engineer 
Sacramento, California 


Editor’s Note: 


See editorial, page 5, and 
Circle #200 for more information. 


“The Economics Of 
Factory Air Conditioning” 


Editor: 

First, let me compliment Mr. 
Eugene A. Sloane on his very fine 
article, ““The Economics Of Factory 
Air Conditioning,” in the February 
issue of AIR ENGINEERING. We feel 
that this article and the material 
in it can be put to good use in our 
service area, the scope of this use 
depending upon answers to the 
following questions: 

1. Are re-prints of Mr. 
Sloane’s article available, and 
if so, what would be the price 
for the same? 

2. Are additional copies of 
the February issue still avail- 
able in reasonable quantities 
of, say, 25 to 100? 

3. Will you grant us per- 
mission to use excerpts from 
Mr. Sloane’s article, particu- 
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larly the tables, charts, and 
the “Yardsticks to Determine 
(f Air Conditioning Will Pay 
In Your Plant,” “16 Reasons 
Why You Should Air Condi- 
tion Your Factory,” and “14 
Practical Ways to Reduce 
Cooling Costs?” 


C. C. Shotwell 
Philadelphia Electric Co. 
Philadelphia, Pa. 


Editor’s Note: 


To receive a reprint of this article 
Circle #172 on page 51. 


Industrial Ventilation Manual 


Editor: 

I am a subscriber to your publi- 
cation. I would like to know if 
you have a publication on the 
various phases of ventilation? 


W. Anderson 
Mamaroneck Sheet Metal Corp. 
Mamaroneck, New York 


Editor’s note: 

You might be interested in 
an excellent manual of Industrial 
Ventilation which you can buy 
through Mr. James Barrett, Venti- 
lation Engineer, Michigan State 
Department of Health, Occupa- 
tional Health Division, Lansing, 
Michigan. This manual sells for 
$4.00. It is a real “bible” of infor- 
mation on Industrial Ventilation 
and you should certainly have a 
copy. Write to Mr. Barrett directly 
for your copy. 


Articles Are Informative 
And Well Written 
Editor: 


The articles on factory air condi- 
tioning in your February issue 
(Editorial, “The Case For Factory 
Air Conditioning” and feature arti- 
cle, “The Economics Of Factory 
Air Conditioning’) are very infor- 
mative and very well written. I 
would appreciate receiving more 
detailed information on types of 
equipment used for this application. 
Thanks! 


P. C. Jain 
Consulting Engineer 
Ellerre & Co. 

St. Paul, Minnesota 
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dust 
control 


with 25% 
Savings In 


fuel bills 
for Dr.Grabow 


A demonstration of WHEELABRATOR’S 


VITAL VALINES 


A Wheelabrator Dustube cloth tube type Dust Collector ventilates all 
dust-creating operations at Sparta Pipes, Inc., Sparta, N.C., manufac- 
turer of Dr. Grabow Pre-Smoked Pipes. Replacing an old, open dust 
bin, the control system not only solved the dust problem, but also cut 
fuel bills at least 25% through recirculation of heated clean air, and 
reduced building maintenance costs 15%. The high filtration efficiency 
of the Wheelabrator Dustube is just one example of the many Vital 
Values incorporated in all Wheelabrator systems which bring bonus 
benefits and multiple savings. For your dust and fume control problems 
investigate Wheelabrator. Write for bulletin 372 D. 


Three floors of manufacturing op- 
erations are ventilated by a Dustube 
Dust Collector that has brought 5-way 
savings to Sparta Pipes, Inc. 


Your Yaves FOR INDUSTRY 


WHEELABRATOR DUST AND FUME CONTROL 


WHEELABRATOR CORPORATION, 498 S. Byrkit St., Mishawaka, Ind. 
In Canada, WHEELABRATOR CORP. of Canada, Ltd. P.O. Box 490, Scarborough, Ont. 


[For more information circle #25 on page 51] 
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Gas Drive 


For big Building Cooling 


Case history of air conditioning 
added to existing factory of the 
Black & Decker Mfg. Co. points 
up pros and cons of both 
sources of power as cooling 
compressor drive. Analysis by 
Austin Co. 


is unique in its use of a single large natural 

gas fueled internal combustion engine as the 
prime mover for a centrifugal compressor. It is be- 
lieved to be the largest single gas engine unit for 
air conditioning in this country. 

Mr. John H. Wolfe, Jr., Manager, Plant Engineer- 
ing, who headed up the project for Black & Decker, 
had the Baltimore Gas and Electric Company submit 
budget estimates for both system costs and operating 
costs to provide for alternate consideration of electric 
drive, gas engine drive, and steam operated absorp- 
tion equipment. 

Based on these preliminary figures, the absorption 
system was eliminated from consideration because 
of higher operating cost and because additional boiler 
capacity would have had to be provided. On the 
other hand, the preliminary figures for gas engine 
drive centrifugal compression looked so attractive that 
Black & Decker engaged the Austin Company of 
Cleveland to make a detailed engineering design and 
to carry out cost studies for the gas engine and electric 
drives. The Austin Company developed the cost 
analysis as shown in Table I. 

The first significant item in the tabulation shows 
that the higher first cost of a gas engine drive was 
offset by the higher cost of electric transformer and 
substation equipment necessary for the 800 hp elec- 


Te INSTALLATION, completed in mid 1960, 
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by John E. Norris* 
Industrial Fuel Dep't, 
Baltimore Gas & Electric Co. 


tric compressor motor, A favorable summer gas rate 
for air conditioning allowed approximately $4,500 
annual saving in energy costs for the gas engine over 
the electric motor drive and maintenance for the 
engine and other costs reduced this to about $2,600 
net. 

In view of this saving, the Austin Company 
recommended the gas engine driven centrifugal com- 
pressor and Black & Decker decided to proceed with 
this system. The Austin Company was awarded the 
contract to design and install the air conditioning 
system. 

The refrigeration machine consists of a 776-ton 
centrifugal compressor driven at 8,500 rpm by a V-12 
825 hp natural gas engine operating at 1,100 rpm 
through a geared speed increaser. The engine is 
cooled through a heat exchanger by water from the 
system cooling tower which was provided with the 
necessary additional capacity for this purpose. 

(Please turn to page 24) 


*John E. Norris, Jr., Engineering Representative, 
Senior, Industrial Fuel Department, Baltimore Gas and 
Electric Company, is responsible for developing the sale 
and use of natural gas for air conditioning. Mr, Norris 
has a BSME from Duke University and has been active 
in developing air conditioning load, both gas and electric, 
for the utility for the past 14 years. 
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Fig. 1: Left, interior 
view of Black & Decker 
plont at Towson, Md. 
Alr distribution ducts 
can be seen cbhove the 
third row of lights. 


TABLE I—INSTALLATION COSTS 


Electric 
Air Conditioning Equipment Installed Cost... . $470,000 
Selatetiom, Wit, Gi. sock ck ce ce cewesdess 50,000 
$520,000 


ANNUAL OPERATING DATA 


Electric 
Gas Consumption—Compressor (Mcf—1030 Btu) < 
Electric Consumption—Compressor (kwh)..... 658,000 
Electric Consumption—Auxiliaries (kwh)..... 625,000* 
Electric Demand (total kw)................. 866 
Substation Required (kva)................. ; 1,500 


ANNUAL OPERATING COSTS 


Electric 

Gas Energy Cost—Compressor............... $ a 

Electric Energy Cost—Compressor............ 11,030 

Electric Energy Cost—Auxiliaries............ 7,790 

i UPC CT TCT CET TTC CCE CeCe. 605 

Refrigerating Machine Maintenance .......... 1,200 
Gas Engine Maintenance ................... 

Total Annual Operating Cost ............ en 

$ 20,625 


Annual Saving By Using Gas — $2,600 


“Includes transformer losses. 


Gas 
$ 6,570 


7,820 

605 
1,000 
2,030 


$ 18,025 
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Electricity vs Gas Drive 
(Continued from page 22) 


One significant feature of the engine cooling 
system is a large cooling water reservoir provided 
with the engine which allows the engine to be run 
at no load for testing and off-season inspection without 
circulating water from the cooling tower. Operating 
periods of up to 30 minutes with the engine uncoupled 
from the load are permissible with no danger of 
overheating if engine speed is limited to about 500 
rpm. 
A natural question would be, “What about engine 
noise?”, and this was of great concern to Black & 
Decker whose plant is close to residential areas. 
The use of a silencer on the engine has reduced 
engine exhaust noises to a low order sound of rushing 
air. Generally, outside the building, no operating 
noise is noticeable above that of the conventional 
water tower. 

Space for the refrigeration equipment was not 
available within the existing building without exten- 
sive alteration, so a 22 ft. by 130 ft. extension was 
constructed on the west end of the building to house 
the refrigeration machine and other associated equip- 
ment. The equipment requires about 22 ft. by 52 ft. 
of this area, and the remainder houses conditioning 
equipment for cleaning and conditioning a coolant 
solution used in certain grinding and machining 
operations on the production line. Enough room was 
made available in the refrigeration equipment room 
to house the 500 kva packaged transformer and sub- 
station unit which supplies power to the air condi- 
tioning fans, chilled and condenser water pumps, 
and other miscellaneous loads. 

The new structure can be seen at the right-hand 
(west) end of the aerial photo in Fig. 2. Fig. 3 shows 
the equipment room interior. Control consoles are 
seen to the left of the condenser-chiller shells. 

The buildings to be conditioned consisted of three, 
connected, factory type buildings 195 ft. wide and 
695 ft. total length. Air conditioned area totals 186,000 
sq. ft., of which about 28,000 sq. ft. is engineering 
and office space. The building is mainly a single 
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Fig. 2: Left, aerial view of Black & Decker plant. Equip. 
ment room can be seen at right-hand end of main plant 
building. Water tower is behind this corner. 


story structure with a second floor at the east end 
and basement at the west end, taking advantage of 
the sloping terrain.on which the building is located, 

The west end of the building has a particularly 
high internal heat gain from gas-fired heat treating 
furnaces and machine tools located in this 60,000 sq. 
ft. zone. Concentrated loads from the furnaces are 
relieved by adequate hood and exhaust systems which 
impose a significant fresh air make-up load on the 
air conditioning system. 

The system provides 1,861 gpm of 45°F chilled 
water to 17 air handling units located at various points 
throughout the factory and office zones. Air handling 
capacity of the units totals 250,000 cfm. Fresh air is 
brought directly into each unit and each system is 
arranged so that 100 percent fresh air can be circu- 
lated in spring and fall. 


Air Distribution System 


Conditioned air is distributed through sheet metal 
ducts located just above the lower member of the 
steel roof trusses. Since lighting fixtures and plant 
piping systems are generally located below this steel- 
work, very little interference was encountered with 
the duct installation. Air is discharged through con- 
ventional louvers located on collars at the sides of the 
ductwork. A typical duct installation is shown in 
Fig. 3. The system is designed to maintain 78°F 
dry bulb with a 50 percent relative humidity in the 
conditioned areas with an outside design condition 
of 95°F dry bulb and 78°F wet bulb. 

The control system is pneumatic and is supplied 
with air from a compressor located in the refrigeration 
machine room. The control system provides for both 
heating and cooling and operates briefly as follows: 

Winter Operation: A room thermostat sensing a 
rise in space temperature closes face dampers and 
opens by-pass dampers on the steam heating coil. 
As the face damper closes fully, the steam valve is 
closed on the heating coil. At this point, control air 
is supplied to a thermostat sensing the entering air 
temperature. If the entering air temperature is above 
63°F, the thermostat starts closing the return aif 
damper and opening the outside air damper as re- 
quired to maintain entering air mixture at 63°F. At 
70°F, the outside air damper is fully open and 
100 percent outside air is being supplied to the space. 

Cooling Operation: The outside air damper is fixed 
in the minimum open position and the return aif 
damper is at maximum opening. A discharge air 
thermostat operates face and by-pass dampers to hold 


the discharge air at the desired temperature. A low 


limit thermostat prevents the discharge temperature 
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from falling below a preset minimum on either 
summer or winter operation. Should the entering air 
to the coils fall below 35°F, a manual reset “freeze- 
stat” shuts off the fan. Any time that the fan is 
shut off, the control system closes the outside air 
dampers and closes the coil face dampers. 

A multizine unit is used at one location and control 
is similar to the above except that hot and cold deck 
dampers replace the face and by-pass dampers. 
Summer-winter changeover is manual on all control 
systems. 

A system of condenser water temperature control 
is provided which operates the two cooling tower 
fans as needed to maintain condenser supply water 
at the desired temperature. 

The increasing use of natural gas fueled internal 
combustion engines for driving refrigeration compres- 
sors is an interesting development in the air condi- 
tioning field. Smaller units driving reciprocating 
compressors have been in use for some years and 
have proved their reliability for this service. 


Use Of Larger Engines New 


The use of larger engines, particularly for driving 
centrifugal machines, is a relatively recent develop- 
ment. It is of particular interest to note the fuel 
economy of the large high compression engines which 
can produce one horsepower at the shaft for 6,000 to 
9,000 Btu in natural gas. The inherent advantages of 
gas firing with no dilution of engine oil, no carbon 
formation, and no metallic deposits include low 
maintenance and long life with up to 30,000 hours 
before major overhaul. 

The manufacturers of the engines concerned have 
existing service establishments over the country and 
are in a position to offer a wide range of service 
contract responsibility. As shown in the case of 
Black & Decker, a liberal charge-off for servicing and 
maintenance will still often leave an attractive saving 
for the user who decides to use the natural gas fueled 
engine drive for air conditioning compressors. 4 


CREDITS 
Consulting engineers......... The Austin Company 
Centrifugal refrigeration 
COMTOIIOE osc o0cde bi aw nen Worthington Corp. 
Gas engine, V-12, natural gas. .Waukesha Motor Co. 
Cooling tower...... Lillie-Hoffman Cooling Towers 
Air handling equipment 
EE ee rr ere The Trane Co. 
Air handling equipment 
(multi-zone)...... American-Standard, Industrial 
Div. 
Chilled and condenser 
WOLEE DUE} as s65:00.000.0 4005 Worthington Corp. 
Pneumatic control system and 
NINN 6:5 Sa n.4)s fines isan 010 eim Johnson Service Co. 
Unit heaters, natural gas........ Modine Mfg. Co. 


Exhaust fans. .American-Standard, Industrial Div., 
and Jenn-Air Products Co., Inc. 
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Fig. 3: Refrigeration machine room. Chilled water pump 
is in foreground and behind it are centrifugal compressor, 
gear speed increaser, natural gas engine, in that order. 
Muffler is shown at top of picture. 
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Fig. 4: Close-up of control consoles. Tank in background 
is refrigerant receiver and storage tank, with a small 


electric condensing unit mounted on top. 
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New 


Ways To Ventilate 


Electrically Heated Schools 


Methods in this article point out how 
to reduce cost of electric heat through 
heat recovery, less ventilation air. 


successfully used in residen- 

tial and small office buildings 
for many years, has gradually 
crept northward into colder cli- 
mates. 

With the simple addition of more 
insulation, weather stripping on 
doors and windows and double 
glazing, electrical heating seems to 
be working out at or close to costs 
of other fuels in these buildings. 

There is now a trend toward 
extending the application of re- 
sistance space heating to school- 
rooms. 

It must be realized, however, 
that there is a vast difference in 
the problems of properly heating 
a home, and heating a schoolroom. 


E LECTRICAL HEATING, 
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For example, even in today’s 
tightly built, weather-stripped, 
heavily insulated home, with from 
four to six occupants, natural 
infiltration plus the total of 8,000 
or 12,000 cu. ft. of air space will 
suffice for diluting odors and keep- 
ing humidity below the dew point. 

Schoolrooms are entirely another 
matter. First, 30 or more children 
are confined in a classroom space 
averaging 10,000 cu. ft. Second, 
heat gain from children and solar 
gain through windows means that 
the room will generally need cool- 
ing more often than it will need 
heating, even on cold days. 

It is obvious then that even 
an electrically heated schoolroom 
needs ventilation beyond that pro- 


by James E. Benedict, P.E. 
Consulting Engineer 


vided by natural leakage for odor 
dilution and excess heat and mois- 
ture removal. 

The problem in electrically heat- 
ed schoolrooms is simply that 
ventilation is the most expensive 
part of the total cost, because it 
is not possible to insulate cold out- 
side air brought in for ventilation. 

The object of this article then is 
to examine ways and means of 
reducing the quantity of costly-to- 
temper outdoor ventilation air, in 
order to keep electrical heating 
costs more competitive with other 
methods of heating classrooms. 

Odors, for example, can be re- 
moved by activated charcoal. The 
two leading manufacturers of acti- 
vated charcoal claim that this 
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substance, installed in banks in the 
airstream, can remove all of the 
pody odor from the air. Activated 
charcoal, according to one of the 
suppliers, if used to saturation, 
may take up to about 35 percent 
of its own weight of body odors. 
There have been many installations 
of this nature in buildings and they 
are quite successful in reducing 
the heating load and eliminating 
pody odors. Therefore, if it is 
feasible to use activated charcoal 
filters for odor removal and dust 
filters for dust removal, and if we 
can remove moisture by refrigera- 
tion, we have accomplished our 
purpose. 

Excess moisture (latent heat) 
from occupants’ bodies can be 
wrung out of the air by properly 
designed, relatively small mechani- 
cal refrigeration systems, which 
would be little more than an over- 
size basement mechanical dehu- 
midifier. 


Reducing Ventilation Air 


Here then is a proposed method 
of using chemical filters (charcoal) 
and mechanical dehumidification 
for reducing ventilation air volume 
in electrically heated schoolrooms. 
This plan is also applicable to other 
similar buildings with similar con- 
struction and occupancy, such as 
clinics, offices and stores. 

Let’s consider the use of an air- 
cooled mechanical refrigeration 
system to remove excess moisture 
(latent heat) from schoolroom air. 
The cooling coil in this system 
reduces temperature of air passing 
through it, thus squeezing out mois- 
ture from the air. The work per- 
formed in this moisture removal 
is now transferred by the refrig- 
eration system in the form of heat 
to the air-cooled condenser, where 
this heat is normally wasted to 
atmosphere. 

We take this heat and instead 


Right, this gymnasium, like other 
areas such as corridors, offices and 
libraries, can be heated partially 
with heat removed from highly popu- 
lated classrooms. 


of wasting it to outdoors, use it 
to temper ventilation air. 

Here are some figures. to 
illustrate a typical application of 
chemical odor control, mechanical 
refrigeration moisture control and 
heat pick-up from this refrigera- 
tion system for heating ventilating 
air. 


Average Classroom 


Let us take an average class- 
room of 900 sq. ft., containing 30 
pupils. With double glazing (ther- 
mopane) windows we can carry 38 
percent relative humidity at -10° 
outside temperature. Thirty pupils 
give off 39,000 grains (514 pounds 
or 2% gallon) of vapor per hour. 

Assuming eight room air changes 
(with 10 ft. ceilings) we will have 
to chill 1200 cu. ft. of 72° room air 
at 38 percent relative humidity to 
39°F. to remove the required 
amount of moisture. The amount 
of heat (sensible and latent) is 
51,500 btu. This will require about 
six hp, or 3950 watts and will pro- 
vide 13,800 btu (the heat of com- 
pression). 

When the total of 51,500 btu 
plus 12,400 btu or 63,900 btu is 
returned to this air we will have 
88°F. air at 17 percent relative 
humidity, with a _ sensible heat 
above room temperature of 20,750 
btu per hour. This indicates: 20,750 
btu minus 12,400 btu equals 8,350 
btu we have additionally gained by 
condensing the vapor out of the air. 

Room heating loss has been 


calculated at minus 10°F. at 20,000 
btu from which we can deduct 
4500 btu for heat gain from the 
pupils (sensible only) or an actuai 
heat load during occupancy of 
15,500 btuh. 

Since we have 20,750 btuh to 
handle this load, we have 5,250 
btuh at hand to use for other pur- 
poses, and we would actually be 
cooling this room at all times. 

Since 88°F. air is of no value 
for cooling, it would be necessary 
to heat only one half of the air 
being circulated to 60°F. and heat 
the other half to 116°F., which can 
be used to heat areas which actu- 
ally have a heat load due to low 
occupancy, such as toilets, corri- 
dors, etc. Please note that at this 
time we have in our calculations 
used none of the heat that is gen- 
erated by lights or by the sun 
coming in the windows. 


Heat Reuse 


Having analyzed one classroom, 
which is the worst condition nor- 
mally encountered in the elemen- 
tary school, we should investigate 
the other room areas—offices, 
multi-purpose rooms, _ corridors, 
lobbies and toilet rooms. 

Offices have considerably less 
humidity load than classrooms be- 
cause of fewer people in larger 
spaces, so heat is needed here. 

Multi-purpose rooms require less 
ventilation per sq. ft. than class- 
rooms due to their higher ceilings, 

(Please turn to following page) 
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Classroom Ventilation 


(Continued from preceding page) 


although if used for large gather- 
ings they may approach the level 
of the classroom. These rooms 
therefore should be treated as a 
classroom for cooling, but also as 
a heated area for regular use. 

Toilet rooms should be exhaust- 
ed by ventilating fans, unless local 
codes can be waived, and resistance 
heating should be used for satis- 
fying heat losses. This exhaust air 
must be replaced with outside air. 
A new technique now coming into 
use is to employ an activated char- 
coal recirculating unit within the 
toilet room and leave that room 
out of the general heating, cooling, 
or ventilating system. This may 
be contrary to codes in some places 
but it is recognized and being used 
elsewhere. 


Corridors 


Now we come to corridors and 
lobbies. It is here that most of the 
excess heat can be used. 

In effect we have applied the 
principle of the heat pump, con- 
verting latent heat to sensible heat 
and removing sensible and latent 
excess heat from the classroom 
areas and using it in areas where 
it is needed. 

It is obvious of course, when 
outside air is required by ventila- 
tion codes, this principle is still 
applicable for recovery of both 
sensible and latent heat for par- 
tially heating outside air. 

This distribution and reuse of 
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heat can be accomplished by a 
double duct system, with mixing 
dampers located at each room to 
deliver the proper amount of 
heated or cooled air, as required 
by the particular condition. 


When we total the heat gains of 
lights and sun added to the build- 
ing we may find that for many 
designs of buildings we may be 
able to achieve a balance in heat 
loss and heat gain at maximum 
load conditions. This is a problem 
that the consulting engineer, using 
the above principles, can solve for 
any type of school building. 

Since we have only taken the 
maximum condition of minus 10°F. 
outside temperature, we _ should 
now look at the operation of this 
system at milder temperatures. 


Outside Air 


It is obvious that as soon as we 
reach a balance point requiring 
less than full heating capacity in 
our system we should start using 
outside air for cooling. As outdoor 
temperature rises, outdoor air can 
be used in increasing amounts to 
control indoor temperature by 
blending it with and thereby reduc- 
ing temperature of air from the 
heat pump. Heated air from class- 
rooms can be vented at this time. 
As outdoor temperature continues 
to rise, we now need less heat. 
Moisture removal (latent heat) 
can now be remcved by venting it 
outdoors. 

At the point where we no longer 
need heat and are operating only 
on outside air, we can rest for 
perhaps 5° to 10° of outside tem- 
perature change before we again 
start using the heat pump. The 
difference at this time, however is 
that we would use an air cooled 
condenser on the roof, or duct out- 
side air through the heating con- 
denser, and use the heat pump as 
an air conditioning unit, with a 
minimum of outside air, if any, 
going to the building. 

With sunshades on the outside 
in the South and West exposures 
we should be able to do a good job 
of air conditioning the entire build- 
ing for year around use. 

The calculated heat gain of this 
typical South exposure classroom 
is 18,200 btu on August 1 at 2:00 
P.M. Since six hp will give us 
about four tons or 48,000 btu per 


hour of air conditioning, we would 
be able to allocate the difference, 
or 29,800 btu toward cooling the 
balance of the building, which 
should prove adequate for an ep. 
tire building of about ten clags. 
rooms 


Night Heating 


All of the above has been related 
to the hours of occupancy of the 
building. It is not desirable from 
an equipment life standpoint to run 
this equipment during the night 
hours, and therefore we propose 
to include sufficient resistance 
heating in the form of baseboard 
units to maintain night tempera- 
tures and to help increase the 
temperatures rapidly during morn- 
ing “pickup.” For certain areas, 
such as kindergartens, low density 
resistance heating cable in the 
concrete slab may be employed to 
insure warm floors. 


It is the belief of the writer 
that this method of employing 
electricity for heating, ventilating 
and air conditioning a school build- 
ing will offer the following advan- 
tages: 


@ A more healthful environment. 


@ An atmosphere conducive to 
better education. 


@ Year around air conditioning. 


@ Ability to hold summer school 
effectively. 


@ Installation costs competitive 
with quality wet heat systems. 


Competitive fuel costs. 
Reduced labor costs. 
Utmost flexibility. 
Cleaner buildings. 


James Benedict is a registered 
professional engineer and president 
of Benedict and Associates, Detroit 
consulting engineering firm. For- 
merly project engineer with Giffels 
& Rossetti, he has had his own 
shop for the past six years. 


Use the Communications Cen- 
ter, page 51, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your namé 
and address and mail. 


AIR ENGINEERING, JUNE, 196! 


i ns a i 9 | 


A 


7 St ae "i. 
‘ Jo) : rr : : ne 
¢ at es c . 
f As es 5 : 
— a tee i 
coe co: | 
Be. ee ae 
~~ (ay 4% 4 
rad { a ‘as 5 ‘4 os. : % 
' ” ot el a ~ 
ag Roe Bee . 
ao ~~ ieee ‘ i - 
eee 3 q ae 
ae i fe 
5 _ Lae i 
a lu thee sere 
Laer aes tla : ; | ‘ 
- CO  e = ¥ . 
; eS Bn rhc ~, eS a 
- , 2 
“is iP a pas scout en 
.. ‘ 
Fas ae PE Se 
ey 4 ~ ? ee canal - a as : eh a ee 
5 oo: % i ‘ 
~ ae TR < : : 
Feat ee : 
i 
mae 
cs es 
3 ee aC 
es 
Sf a e 
a 
ae Se a 
awk “ 
a : 
i) p 
. p 
an 
be ¥ 
: 3 
ues 
“es ts 
cate 
BS  eeenenneemnnnnemnmeenenenenes 1 
ee ; 
ie it 
es po Vv 
“ATS % 
Be 
Bi 3 te 
Ps ‘ ‘ 
i” 
= e d 
i 
oe e s 
an © c 
“e 2 a 
ae 
Dre 
nae 
Sos 
ory: 
we 
a 
ae 
* i 
ar DI 
a Ls 
ie Dt 
“a . BI 
Poe Us 
Pe 
“ee ; 
os rt 
Bey 
Soe TC 
ie 
. . 
t 3 d 
R 
e > 
fe 
a - es | le 
Lo . ie yee 4 ¢ le ae i ab z ; a 


red 


GUIDE TO... 


Ventilation of Material Transfer 


IE SR ee 


Practical data on ventilation require- 
ments of transfer points where toxic 
materials are added to the chemical 


process stream. 


RUMMED AND BAGGED 

SOLIDS are used as raw 

materials in chemical proc- 
essing operations. When _ these 
solids are dumped into process 
equipment, dust is liberated. If the 
dust is toxic or irritating and is 
emitted in quantities sufficient to 
present an employee exposure 
problem, it may be necessary to 
provide some means of cust control. 

Hood enclosure and mechanical 
ventilation may be utilized to pro- 
vide this control. In a previous 
article describing ventilation for 
tanks, tubs and kettles (Aug., 
1960, p. 34), several general de- 
signs of hoods to control the dump- 
ing of solids into the reaction 
vessel manhole were described. 
These hood designs can be adapted 
to accommodate transfer of mate- 
rial into other equipment such as 
storage bins, blenders etc. 

When drummed material is 
dumped into conveying equipment 
such as a screw, belt or flight 
conveyor, a design which combines 
a hood enclosure and material 


vUCT TO FAN. DUCT 
VELOCITY 3500-4000 
F.P.M. DUCT MAY BE 
LOCATED AT REAR OF HOOD 


HOOD OPENING. 
DIAMETER 4‘ -6” 
LARGER THAN 
DIAMETER OF 
BIGGEST CONTAINER 
USED. A CONTROL 
VELOCITY OF 125-F.P.M. 
SHOULD BE MAINTAINED 
ACROSS OPENING. 
HOPPE « 
TIGHT CONNECTION 
TO BIN, MILL, ETC. 


Fig. 1: Hood to control dust liberated 
during dumping of drummed solids. 
Remove drum cover when top is in 
Opening. 
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hopper may be utilized. A typical 
design is shown in Fig. 1. In this 
particular design the hood opening 
is round, with a diameter slightly 
larger than the diameter of the 
drum to be dumped. This opening 
allows satisfactory control utilizing 
a minimum air volume. A velocity 
of 125 fpm across the open face of 
the hood enclosure will usually pro- 
vide satisfactory control. 

Some drummed solid materials 
are irritating or toxic in extremely 
small amounts, either due to the 
airborne dust, or to vapor if the 
material vaporizes easily. To insure 
a minimum chance of exposure the 
hood enclosure should be designed 
so that the opening and closing of 
the drums may be accomplished 
under influence of the control air 
volume. For larger containers 
such as 55 gallon drums this may 
be accomplished in a hood as 
shown in Fig. 1. This requires 
lowering the closed drum into the 
hood opening before removing the 
cover and covering the emptied 
drum before removing it from the 
hood. 

For smaller drums, the hood may 
be designed large enough to accom- 
modate the entire drum. The drum 
is then opened within the hood, 
emptied and the empty drum closed 
within the hood enclosure. It is 
possible to leave the drum within 
the hood if necessary to allow 
volatilization of solid spilled upon 
the drum during dumping oper- 
ations. If necessary, the drum may 
be cleaned or washed within the 
hood enclosure before removal. 
Fig. 2 shows a hood enclosure in 
which this procedure may be fol- 
lowed. A control velocity of ap- 
proximately 125 fpm will usually 
provide the required control. 


By William V. Andresen 
Chief Industrial Hygienist 
American Cyanamid Co. 


DUCT TO FAN SMALL DRUM. MAY BE 
DUCT VELOCITY OPENED, EMPTIED, 


3500 F.P.M. CLOSED AND STORED 
WITHIN HOOD. 


HOOD OPENING A 
CONTROL VELOCITY 
OF 125 F.P.M. 


OPENING INTO 
WHICH DRUMMED 
MATERIAL IS 
DUMPED. 


Fig. 2: Hood enclosure for dumping 
small drums of extremely toxic or 
irritating material. 


In batch processing (grinding, 
screening, etc.) of dry material, 
it is often necessary to feed the 
material intermittently to the 
process equipment to prevent 
blockage or to control a reaction. 
The common practice is a scooping 
or shovelling operation directly 
from a drum into the equipment. 
If the material is toxic or irritat- 
ing, however, control of the oper- 
ation is desirable. 

Control of the dust may be 
realized by the provision of a hood 


(Please turn to page 41) 


WILLIAM ANDRE- 
SEN is chief indus- 
trial hygienist for the 
American Cyanamid 
Co. A graduate engi- 
neer, he is vice chair- 
man of the Bergen 
County, New Jersey 
air pollution control 
committee. He is also 
a delegate from the 
National Safety Council to the Amer- 
ican Standards Association committee 
Z-9 on industrial ventilation. He is a 
member of the American Industrial 
Hygiene Association, 
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In an automated pill plant... 


Engineered Air 
Boosts Comfort, 


Speeds Processes 


Tracing production of pill in its 
various stages, article describes 
complicated temperature-hu- 
midity control system at each 
step. An explosion-proof room, 
dust control, air curtains over 
pans, constant climate rooms, 


are detailed by the authors. 
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Fig. 1: Granulating room, where chemical powders are 
mixed and blended, has temperature controlled to 70° 
and humidity to below 20 grains of moisture per pound 
of air. Machine shown is a 20 cu. ft. twin shell blender, 


by Joseph Rosenthal, P.E., 
President, and 

Gerald Ludwig, P.E., Dep’t Head 
Engineers Ince. 


N. J., received a special award for excellence for 

the design of a 40,000 sq. ft. industrial building, 
we could not perceive how seriously our talents 
would be tested five years later when we were invited 
to convert the same installation into one of the most 
advanced, flexible centers for pharmaceutical tech- 
nology in the country. 

Strong Cobb Arner Inc., one of the largest and 
most diversified custom manufacturers of drug prod- 
ucts in the United States, acquired the modern facility 
in 1958 and began the development of its plans for 
doubling pharmaceutical production. The plant, lo- 
cated in Murray Hill, N. J., is to our knowledge a 
combination of one of the most complex ventilating, 
air conditioning, dust prevention, air handling and 
dehumidification control conditions ever attempted in 
an industrial remodelling. 

The half million dollar remodelling operation was 
a challenge to our engineering ingenuity in that each 
of the important steps in tablet manufacturing re 
quired an almost completely different set of humidity, 
ventilating and air conditioning standards. And the 
design had to be integrated with the manufacturing 
procedure in that it would not hamper the automated, 
high-speed processes that account for a production 
volume of between one-quarter and one-half million 
finished pharmaceutical and toiletry packages alone 
per day. 


iE 1955, WHEN Engineers Incorporated, Newark, 
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Initially, the plans called for an addition of 30,000 
sq. ft. that would be used as a warehouse. The 
original 41,500 sq. ft. plant was to be converted from 
a warehouse-liquid-packaging facility into a high- 
speed pharmaceutical production center. This not 
only included the design of the facility to be erected, 
but the layout of the production process as well. 

The biggest single problem which confronted us 
as designers was how to create the unusual conditions 
of temperature and humidity economically while 
staying within the stringent requirements of our client. 
Therefore, rather than discuss complexity of the 

roblems and the varying conditions in an analysis 

of the entire project, we will trace instead the steps 
involved in the production of a common cold tablet 
and the air engineering problems as they apply in 
each stage of its development. 

Bulk powders arrive at the pharmacy from the 
newly constructed warehouse addition where they 
are weighed out, put on skids and hauled away for 
the start of the manufacturing process. Since nothing 
has been done to the chemicals and dyes other than 
weighing-in in this first stage of their development, 
the huge pharmacy is air handled exclusively by the 
existing plant comfort conditioning system, without 
the need for special ventilation or dehumidification 
control. 


Granulating Room 


Arriving at Granulating Room No. 1, the powders 
are immediately subjected to air conditioning at a 
constant 70°F and humidity controlled atmospheres 
during mixing and blending operations. Relative 
humidity in the room is reduceable to well below 
20 grains of moisture per pound of air, or approxi- 
mately the 19 percent which is required in the 
handling of effervescent products where moisture 
would cause the product to break down. The room, 
one of many vapor resistant areas, is sealed off by 
a special type of rubber gasketed doors and is 
attractively decorated, including walls, ceilings and 
floors, with a sealer paint as further insurance against 
ground moisture or dampness seeping in. 

Although it might have been possible to use a 
standard commercial three-ton package for the 30 ft. 
x 26 ft. room, it was decided to use a special built up 
unit which is a combination of refrigeration and 
dehumidification equipment employing a liquid type 
of desiccant. The refrigeration unit included a water 
cooled condensing unit. The special package provides 
for both units to operate together by controls, but 
they are operated generally independently of each 
other despite the fact that they use the same ductwork. 
The result of using the special unit proved extremely 
successful in that the user has reported neither 
temperature nor humidity fluctuations of more than 
~1 percent. 

In Granulating Room No. 2 (Fig. 1), the air 


(Please turn to following page) 
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under plastic curtained exhous! Intake to 
remove irritating chemical dusts and dyes, 
keep them from contaminating or reacting 
with other chemicals. 


Fig. 3: Trays of mixed powders are rolled 

into dryers. Fans furnish make-up alr to 

corridors when dryers. are located to keep 
alr from conditioned rooms, 
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Fig. 2: Mobile mixing mac‘ ines are rolled 
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Air Engineering For Pills 
(Continued from preceding page) 


handling problems begin to take shape. In order to 
prepare the chemicals in a sand-like mixture prior 
to sending them to the Compression or Tabletting 
room, they must be mixed in a variety of portable 
machines that emit clouds of irritating dust which 
must be exhausted immediately. The portable mixing 
and granulating machines are rolled under a huge 
air intake surrounded by a plastic shower curtain 
(Fig. 2) that confines the dust to the immediate area 
of the exhaust. Room air is replenished from the 
in plant makeup area thus ensuring the desired 
humidity and temperature conditions. The room is 
not air conditioned in that it is not required during 
the mixing operations. 

The mixed and granulated powders are then set 
out in trays (Fig. 3), placed in mobile racks and 
rolled into large industrial ovens or dryers where 
their moisture content is reduced prior to being sent 
to the Compression Room. While the sand-like mix- 
tures of chemicals are drying in the near dozen 
commercial ovens, no problem of dehumidification 
or high temperature exists. However, once they have 
completed their cycle of 12 to 48 hours at 120, 140 
or even 200°F, and the doors are opened to remove 
the racks of trays, a temperature and humidity prob- 
lem become apparent. 

To minimize the problem, in the original design 
of the manufacturing process, the layout called for 
location of dryers in the corridor between the sepa- 
rately temperature controlled rooms. Thus, no sooner 
is hot dry air admitted into the corridor (which if 
not removed would find its way into the air condi- 
tioned rooms) than it is exhausted directly from the 
corridor and independently from the other ventilating 
systems before it can create a problem. 


Fig. 5: Right, coating pans are fed 
by intake and exhaust tubes. To be 
installed is a slotted duct to blow 
curtain of high velocity air over 
mouth of pans to keep out room air. 
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Fig. 4: Compression 
room tablet-making 
machines are sery- 
iced individually by 
ceiling - suspended 
air exhaust system, 
Fiberglas partitions 
isolate machines so 
different types of 
pharmaceuticals can 
be manufactured 
simultaneously. 


The granulated, mixed and dried powders are 
then taken to the Tabletting or Compression Room 
which combines all three of the necessary conditions 
of low relative humidity —30 to 40 percent — air 
conditioning — maintained at 70°F —and dust re- 
moval exhaust system that sends the dust-laden air 
to the roof of the building, cleans it and recirculates 
it to the Compression Room so that all the factors 
remain constant. 

The tablet compressing or slugging machines are 
individually serviced by an exhaust intake and are 
separated by fibreglas dividers, an innovation which 
assures protective isolation of the separate products, 
all of which could logically be undergoing manufac- 
turing simultaneously. Space limitations being critical 
in the Compression Room called for a design that 
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rovided for the suspension of the air handling system, 
including reheat coils, compressors, filters and re- 
circulation system, from the ceiling of the room. 

Within the Compression Room are two specially 
designed Isolation Compression Rooms used in the 
production of pharmaceuticals, cosmetics or toiletries 
which would normally contaminate or cause problems 
with other compounds because of the colors of the 
dyes, odors or chemical reactions. Each of the isola- 
tion rooms are tied in individually to the same over- 
head air handling system, as shown in Fig. 4. 

In the Compression Room, which achieves the 
same degree of variation in temperature and relative 
humidity as the Granulating Room, we chose to use a 
25-ton modular, mechanical refrigeration and dehu- 
midification unit for the 35 ft. x 31 ft. room which 
was also designed to handle the extra load of the 
two isolation rooms. 

The special feature of the equipment in the Com- 
pression Room is the exhaust system which must 
prevent dust from accumulating in the room while 
at the same time saving the exhausted, cooled air 
and returning it to the room. Upon exhausting the 
cooled, dust-laden air, the system then passes it 
through an oil bath filter before reusing it as return 
air. This technique provides a considerable savings 
in air conditioning tonnage required to maintain the 
room under the given conditions. 


Coating Room 


Perhaps the most unique of the innovations in 
the air handling system is the Coating Room where 
the tablets are placed in a bank of 32 back-to-back 
revolving coating pans (Fig. 5). In this unair-condi- 
tioned room, hot dry air is blown into the pans at 
110°F with an unusual moisture content requirement 
of 50 grains of moisture per pound or about 15 
percent relative humidity. 

From the 6,000 cfm, chemical type desiccant 
dehumidification unit, hot dry air is supplied to the 
mouth of the revolving pans. A separate exhaust for 
moisture-laden air is also located at the mouth of the 
pans which exhausts 50 percent more air than is 
supplied in order to protect against the dust-laden 
air getting out into the room. The feat is accomplished 
simply with the use of dual nozzles, on supply and 
exhaust. One supplies 200 cfm of hot dry air to the 
pan while the other extracts 300 cfm. 

Having solved the problem of keeping the mois- 
ture-laden air from filtering into the room, it was 
then necessary to prevent the room air from being 
pulled into the revolving coating pans. To prevent 
this, a small amount of forced air is shot at high 
Velocity across the mouth of the pans in order to 
create a curtain of air that prevents the room air 
from entering the pans. 

Finally, in order to prevent the more powerful 
exhausts located at each pan from creating a negative 
pressure in the room, make up air is supplied to the 
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Coating Room in the amounts that are desired. When 
the exhaust system is started, fans in the hal] outside 
of the Coating Room (Fig. 6) are energized’ and 
supply the needed make up air. 


(Please turn to following page) 


Fig. 6: Part of mechanical equipment shown above in- 
cludes air conditioner, cooling tower and gas heaters. 
This equipment services coating room only. 


Fig. 7: Explosion-proof polishing room is isolated by 
partitions from rest of plant, because of inflammability 
of solvents used in polishing. 
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Air Engineering For Pills 


(Continued from preceding page) 

Because of the heavy concentration of organic 
dust in the exhaust air from the Coating pans, it 
was decided not to exhaust it directly into the atmos- 
phere but to pass it through a dust collector instead 
where the dust is wetted and washed down and the 
organic matter precipitated into a sewer. The cleansed 
air is then disbursed into the atmosphere. 

The design of the Polishing Room (Fig. 7) was 
based on the fact that there are odorous solvents 
used in the polishing. Air conditioned and humidity 
controlled to 30 percent, the special exhaust system 
takes the exhausted air through an activated carbon 
air filtration system and returns the cleaned air to 
the Polishing Room for reuse. The 34 ft. x 25 ft. 
room is handled by a 10-ton air conditioning unit. 

From the Polishing Room the tablets are taken 
into the vapor resistant Branding and Inspection 
Rooms and finally into the air conditioned, vapor 
resistant Tablet Stores Room — 70°F, 30 percent RH — 
where they are stored until they are sent to the 
Packaging Room and then from there to the ware- 
house for shipment. Both the Tablet Stores Room 
and the Branding and Inspection Room are supplied 
by a 10-ton air conditioning unit. 

To accomplish the air handling problems imposed 
by the Coating Room, a special 50 ft. x 16 ft. equip- 
ment room was constructed outside of the Coating 
Room and abutting the exterior wall of the building. 
It houses all of the air conditioning equipment, cool- 
ing towers, water dust removal exhaust system and 
gas heaters. Such extra construction was necessary 
because of internal space limitations and because an 
engineering study revealed that one large unit could 
not handle to the best advantage all of the various 
zone control requirements the nature of the manu- 
facturing demands. 
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Fig. 8: Layout of part of equipment in polishing room. 


The 100-ton plant air conditioning unit that serves 
the Packaging Room, the Liquid Compound Area, 
the Quality Control Laboratory and the general 
administrative offices, was used in as many applica- 
tions in the new construction as was feasible. By 
tying in directly with the existing refrigeration and 
condensing plant, a considerable savings, that could 
have been spent in duplicate construction, was 
achieved. 

The 100-ton plant system is supplied with water 
from a natural well located on the property. The 
constant 52°F temperature water is used both for 

(Please turn to page 40) 


AQUACOOLER 
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OUTLET: 24%” x 23%” 
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RUN 24 x 24 

Fig. 9: Air conditioning and THRU ROOF TO 
: EXHAUST HEAD 

industrial ventilation of tem- F 
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Rework rate cut from 12007 to 20% by... 


Super-Clean White Rooms 


High reliability of super-minia- 
turized products in the missile 
and many civilian industries re- 
quires dust-free environments 
for their production, such as 
those described in this article 
about Autonetic’s super-clean 
room facilities. 


dust-free facilities at Autonetics are laid out. In 

this last of a two-part series he discusses dust 
measurement, the human equation and an ideal 
“white room.” 

There is direct correlation between dust count 
and personnel activity in an area. 

Normally on Monday morning our dust count stays 
low for a while. After a three-day week-end you 
might expect this to be especially true. However, 
after the last Labor Day week-end, our dust count 
soared. We checked the rooms, the entrances, the 
filtering system, the man-cleaners, and the smocks; 
everything seemed in order. For two days we were 
on the verge of shutting the room down. Meanwhile, 
however, we were having the dust particles analyzed. 

Results? Skin particles. Many of the workers had 
gone to the beaches over the long week-end and had 


Lie MONTH Mr. Jerome described how the 


Fig. 1: Back view of utility benches 
in the assembly area. Benches are 
aligned end-to-end across the room, 
with utilities piped in under the 
bench so that the layout is semi- 
Permanent. The electrical wire can 
be broken at the end of any bench, 
as can the vacuum, nitrogen, helium, 
and hydrogen lines. 


Part II 


by W. R. Jerome 
Group Leader, Producibility Study Group 
Autonetics Division 


North American Aviation Co. 


had too much sun. Consequently, they were sun- 
burned and pealing. 

How do you lick this one? Face masks? I don’t 
know! 

Consider the morning and afternoon coffee 
breaks, which are union mandatory. There are a 
minimum of four entrances and four exits for each 
assigned worker in the area: in the morning, in and 
out for the mid-morning coffee break, in and out for 
lunch, in and out for the afternoon coffee break, and 
out at night. Besides these, there are the unscheduled 
trips of the assigned personnel, as well as those of 
the visiting personnel, supervision, engineers, etc. 

To control this constant personnel problem and 
to attempt to encompass its many aspects, Autonetics 
has instigated a set of procedures. 

All personnel assigned to a dust-controlled area go 
through a three week Dust Controlled Room training 
program. This program is used to introduce the 


(Please turn to following page) 
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White Rooms 


(Continued from preceding page) 
trainee to the confinement and restrictions involved 
with the dust-free procedure, while also developing 
his personal habits which are required to maintain 
cleanliness in his area. The program is presented in 
a simulated dust-controlled (Class B) area, utilizing 
all of the requirements which are necessary to main- 
tain cleanliness and a low dust count. Ideally, every- 
one concerned with a dust-controlled area should 
take this course — inspection personnel, production 
control, liaison, supervision, engineers, even the 
janitors and maintenance people should take it. 

Six years ago when I was showing a supplier 
through our recently completed first good dust-con- 
trolled room, we were watching a janitor wipe off 
a ledge with what appeared to be a piece of torn rag. 
I assured the visitor that it was a “dust-free” linen 
napkin. At the end of the wiping he casually shook 
the rag out in the air. I almost passed out! Pieces 
of lint went flying in all directions —it was just a 
piece of torn rag. Needless to say, we've tightened 
up a lot on our janitorial service since that time. We 
are now using polyurethane sponges, tac-rags, and 
chamois. skin-type mops. But it does take a good 
strong training program and a good strong supervisor 
to assure that people in a dust-controlled area behave 
and work as they should. 

A list of special regulations has been prepared; 
all dust-controlled room personnel are familiarized 
with it and expected to adhere to it. 


Constant Dust Counts Taken 


One of the most effective methods of ensuring 
that a dust-controlled area stays within specifications 
is by taking constant dust counts (Fig. 2). Auto- 
netics went to its present system of dust counting 
about a year and a half ago after twelve months of 
research into many different methods and techniques. 
The old system used a microscope type dust counter 
— fast but not too accurate. As the dust count is one 
of the major safeguards of a dust-controlled area, I 
am going to summarize and briefly outline the pro- 
cedure we now follow in collecting and analyzing 
particle contamination in air. We consider dust count 
so important that we are currently using eight girls 
full-time plus back-up personnel to continually take 
dust counts in our 17 dust controlled rooms and 
numerous cabinets. 

The equipment used for dust counts consists of 
clean Millipore filters of .45 micron pore size, a 
vacuum pump and cfm gage, a 430 power microscope, 
and some miscellaneous equipment. 

The operation must be performed in a controlled 
room. The first step is to count the dust particles 
on a clean filter, then install the clean filter in the 
vacuum line of the vacuum pump. Ten cubic feet of 
air is drawn through the filter at bench level. The 
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Fig. 2: Technician taking dust counts as shown above 
is an effective method of keeping dust within specs. 
Eight technicians are employed on full time basis to 
take these counts. 


filter is removed and the dust particles recounted. If 
all the particles are counted, merely subtract the first 
count from the second count and divide the result by 
10 and this will yield the particles per cubic foot. 
Autonetics makes this count as follows. 

We first mark the filter in four places, 90° apart, 
and read one microscope width across (Fig. 3). 
The disc is rotated 90° and read a second time. Then 
the same two paths are read after the air sample is 
taken. 

We have calculated that with the 100 power micro- 
scope we read 1/9 of the exposed filter area and, 
with the 430 power scope, 1/40 of the exposed filter 
area. Particles are sized in six groups: 5-10 microns, 
10-20, 20-30, 30-50, 50-65, and 65+. Approximately 
50 percent of the total count is in the smallest group, 
30 percent in the next group, and 5 percent of the 
total count in each of the other groups. If any one 
group is unusually large, we start looking for the cause. 

Dust concentration and particle size should be 
measured several times a day in each dust-controlled 
room and charted or made with a continuous dust- 
recording instrument. Explanations for any extremes 
should be noted. 

A typical chart is shown in Fig. 4A. If the total 
count on the chart is over the allowed maximum, we 
exert an all-out effort to reduce it to specified toler- 
ances. If we can’t immediately get the count i 
tolerance, we cease assembly operations and evacuate 
the room until clean-up operations are completed. 

One of the advantages of this type of dust counting 
is that a continuous analysis is made of dust particles 
so that if something new shows up it can he elimi- 
nated at its source. 
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The main factors which we are unable to measure, 
and which limit the reliability of a room to stay 
within specification, are the amounts of dust particles 
carried into the dust-controlled area by personnel, and 
the amount removed by cleaning procedures. 

Dust-control methods are not limited to either pre- 
entry into the dust-controlled room or to constant 
dust counts. In spite of all of our precautions, dust, 
even in minute quantities, is still present within the 
dust controlled rooms. To keep this level within 
specifications, certain regulations have been estab- 
lished. 

There are no dust-generating operations within 
the dust-controlled area, such as grinding, filing, dry 
polishing, or belt-driven motors. All of the parts- 
washing rooms attached to the dust controlled area 
have hooded exhaust vents and washing solvents 
which are double-distilled. 

There are no pressure air hoses in the area; only 
vacuum equipment which is standard and commer- 
cially available. 

The complete dust-controlled room, including 
tools, drawers, walls, ceiling, floors, lights, pipes, 
undersides of bench and stools as well as the inside 
of the air ducts, are cleaned on a regular schedule. 

All equipment, such as benches, cabinets, trays 
and containers, and chairs, are constructed of a hard, 
smooth-finished non-fibrous material. Tools, jigs, pic- 


Fig. 4A: Below, chart of dust concentration and particle 
size specification at Autonetics. 
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iti CATWALK OVER DUST FREE ROOM USED BY 
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4 


BEFORE 


AFTER 


(Q00000)) 


‘” 
\. 
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Fig. 3: MILLIPORE FILTER BEFORE & AFTER DUST COUNT 


tures, and test equipment are specially designed for 
ease of cleaning and for prevention of contamination, 
such as elimination of sharp corners, hidden sections 
and knurled knobs. 

Plastic or glass covers are used to cover all parts 
not currently being worked on. When an operator 
lays a part down, he must cover it. 

The dust-controlled rooms are evacuated for a 
major maintenance repair job, then thoroughly clean- 
ed, with the dust count down to normal prior to 
starting regular work again. However, minor mainte- 
nance may be performed with only that particular 
portion of the room evacuated, as the blanket of air 
in the room tends to isolate the dust to the area in 
which it is being generated. Vacuum air is exhausted 
to the outside via a dust collector. 

Each dust-free room has temperature and hu- 
midity recording equipment permanently installed. 

(Please turn to following page) 
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White Rooms 


(Continued from preceding page) 

We at Autonetics are convinced that the original 
cost of constructing the dust-controlled areas has been 
more than justified by the results obtained. The 
incorporation of dust-controlled areas into our manu- 
facturing processes has statistically paid off in time 
saved, cost reductions, and, finally, component and 
system reliability. 

Gyroscopes, one of our minor product lines, were 
previously one of our major problems. One of our 
early gyros, the G-2, averaged, for every 10 gyros 
built, 120 reworks before passing inspection. That's 
an average of 12 reworks per gyro. Upon construction 
of the dust-controlled area, for every 10 gyros built, 
only 2 were subject to rework. A total reduction of 
the rework rate from 1200 percent to 20 percent. 

The type of meticulous assembly which is per- 
mitted by the dust-controlled area results not only in 
this initial lower rework rate, but in higher component 
reliability and thusly, higher system reliability. 

Autonetics has attempted to make its name 
synonymous with reliability. From the lamentable 
statistics of the military electronic equipment used in 
the Korean War . . . over one million replacement 
parts for only 160,000 units of equipment . . . radar 
equipment inoperative 84 percent of the time. . . 
sonar equipment 48 percent of the time . . . Autonetics 
has, in less than a decade, reduced the inoperative 
time of its electronic and electro-mechanical equip- 
ment to a negligible factor. Our MG-4 fire control 
system has achieved a 92 percent reliability rate in 
overseas operation . . . Autonetics NADAR’s, the 
airborne data recorders, have a 98 percent in-flight 
reliability factor . . . over 140,000 hours of operation 
have been logged by Autonetics gyros while main- 
taining specified high performance. 

This type of high reliability is, of course, due to 
many contributing factors, one of which is Autonetics 
top-grade manufacturing and inspection personnel. 
However, Autonetics has an average 30 percent fewer 
inspection personnel than comparable military elec- 
tronics firms. And part of the reason for increased 
reliability and less inspection personnel are the dust- 
controlled areas used for the initial fabrication and 
inspection of precision assemblies and components. 


Conclusions 


Industry's trend today is towards miniaturization 
and sub-miniaturization. This means even finer toler- 
ances and clearances, either one of which requires 
greater care in fabrication. Functional performance 
and reliability of a precision assembly is directly 
proportional to its cleanliness. 

Dust-controlled areas are vital to precise electro- 
mechanical manufacturing operations. Unfortunately 
such areas cannot be obtained or maintained without 
considerable expense and continuing effort by all 
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directly concerned in white room operation. 

Autonetics, by now firmly convinced of the neces- 
sity of dust-controlled rooms, is just as concerned as 
any other manufacturer with future increased usage 
and the accompanying costs of these areas. Present 
plans call for an additional 45,000 sq. ft. of dust 
controlled area in the near future, and constant re- 
search is being carried out to obtain an optimum 
dust controlled area with a minimum expenditure. 

One type of ideal dust-controlled room which is 
being considered is shown in Fig. 4. It’s a dust-con- 
trolled room where a man would have to walk across 
a grated floor and through a man cleaner, remain 
inside for at least 30 seconds, before he even comes 
to a receptionist area, before he can pass a part into 
the cleaning area, or a paper into the paper work 
area, or before he can receive anything from the 
controlled room. If he is to enter the inner dust- 
controlled room, he would have to leave his coat and 
personal belongings outside, get his shoes cleaned in 
a shoe cleaner and go through a second man cleaner 
for 30 seconds, then proceed to the smock room 
for a smock and hat. 


Man Cleaner In Ideal Room 


Wash rooms would also be in this area. He would 
then go through a third man cleaner for 30 seconds 
before finally stepping into a hallway. From this 
hallway, doors lead in to 1,000 sq. ft. assembly areas. 
These areas would be three stories deep, with the 
top story being a normal Class A dust-controlled room, 
except for the floor. The floor would be a grounded 
grating of approximately one inch square openings, 
so that the blanket of air from the multi-louvered 
ceiling, moving gently downward, would go right 
through the floor into the room below and would be 
exhausted around the periphery of the middle room, 
one to five feet below the grated floor. The middle 
room has an oil covered floor which catches all dust 
particles coming in contact with it. The oil may be 
as thin as a coat of paint or as thick as two inches 
with a pumped and filtered recirculating system. The 
only purpose of this middle room is to assist the dust 


Fig. 4: IDEAL DUST CONTROLLED ROOM =~ ser cues ce 
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and dirt generated in the working area to stay below 
the bench tops. 

Any possible roiling of dust caused by the air 
striking a solid floor would be eliminated. These two 
rooms must, of course, be completely sealed off per 
normal dust-controlled room practice. The basement 
or bottom room contains all the utilities and utility 
connections which are in turn fed up through the 
walls to the benches and outlets in the dust-controlled 
room working area. 


White Room In A Cabinet 


As parts are getting smaller as we go into sub- 
miniaturization, with its accompanying finer toler- 
ances, Autonetics has determined that this work can 
only be done in a Class “A” area. As a Class “A” area 
can only be found in an enclosed cabinet, there is a 
possibility that a well-designed cabinet might eventu- 
ally eliminate the need for the surrounding Class “B” 
room, thus eliminating the dust-controlled room and 
its personnel and maintenance problems. This cabinet 
would have the advantage of being completely porta- 
ble, both within-plant and in the field. The enclosure 
would contain a practically 100 percent dust-free, 
inert gas controlled environment. 

Either one of these concepts—the ideal dust 
controlled room, or the Class “A” cabinet — would 


result in a super-clean facility, a facility which today 
is a hope, but tomorrow must be a reality! 

In closing, I will leave you with these simple 
admonitions: Build your rooms simply and keep the 
room sizes to a minimum. Plan the room layout to 
reduce traffic. Indoctrinate your personnel thoroughly 
and enforce the personnel regulations. Have strict 
entrance requirements. Use the best man-cleaners 
and best garments available. Keep as much equip- 
ment outside of the dust-controlled area as possible. 

Autonetics now performs all of its precision assem- 
bly and maintenance in dust-controlled areas. In this 
way we are keeping abreast of the current electronic 
and electro-mechanical advances, and keeping our 
name synonymous with reliability. For without relia- 
bility, the finest electro-mechanical devices in the 
world is of no more use . . . than a particle of dust. 

am 


Use Communications Center, page 51, for 
requesting more information about adver- 
tised products, new literature, or new prod- 
ucts. 


Circle the reference number corresponding 
to the item you wish more information about 
and mail on the postage-free cards. 
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OVER THE ACTIVE LENGTH OF MEDIA 


Engineered to assure high dust holding capacity, AGITAIR Type DS Pull-Down filters provide 
uniform filtering efficiency over the active length of the media with a savings in installation 
and maintenance costs. Available in a variety of sizes and capacities to meet your air filtra- 


Write for Technical Catalog DS-100 


tion requirements. 


BERS 
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HIGH VELOCITY 
TYPE “FM” 
Permanent, cleanable all 


e PULL 
DOWN 
UNIFORM FILTERING EFFICIENCY FILTERS 


TYPE ‘DS’ 


Continuous blanket...no motors...easy to install...simple to service 


ALSO...AGITAIR PANEL FILTERS 


Permanent, cleanable all 


LOW VELOCITY 


TYPE “AP” 


metal construction. Large 
dust holding capacity and low 


metal construction. Effective 
filtration — low resistance. 


resistance. Recommended ve- 
locity 533 fpm. Made in 1”, 
2”, 4” thickness. Catalog 
available. 


and GREASE FILTERS for kitchen canopies 


| AIR DEVICES INC. « 185 maDISON AVE. ¢ NEW YORK 16, N.Y. 


BETTER PRODUCTS FOR— AIR DISTRIBUTION © AIR CLEANING © AIR EXHAUST 


Recommended velocity 350 
fpm. Made in 1”, 2”, 4” thick- 
ness. Catalog available. 


[For more information circle #26 on page 51 reply cards] 
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PASHION SEAL 
UNIFORMS 


original creators of 


UINTEREE 
DUST-PROOF 


WHITE ROOM APPAREL! 


Fashion Seal, America’s leading producer of quality 
professional and industrial apparel, has long been 
aware of industry’s requirements for the clean room. 
Because of this need, Fashion Seal has carried on a 
continuing research program with the single aim of 
producing the ultimate in lint-free, dust-proof uniforms. 


NEW! 
JUST OFF me 
THE PRESS! 


YOUR HANDBOOK =«s«/_ss 
TO UNIFORMS ce 
OF LINT-FREE, we 
ACID-RESISTANT 
SYNTHETIC FABRICS 


This 20 page book is a if 
complete guide to ine 3m aie 
dustrial work apparel 3 
with emphasis placed 
on the uniforms’ funce- 
tion in the white room. 


Pat Perea. 


WRITE FOR YOUR 
FREE COPY TODAY! 


FASHION SEAL UNIFORMS 


68 NEW YORK AVENUE, HUNTINGTON, N. Y. 
[For more information circle #27 on page 51] 


Air Engineering For Pills 


(Continued from page 34) 


the comfort conditioning system for the remainder 
of the plant as well as the special applications required 
in the different steps in the manufacturing process, 


Lay-Out Problems 


In addition to all of the other special problems, 
all air conditioned rooms were layed out next to each 
other, which required expert juggling in the flow of 
manufacturing procedure in order to accomplish it. 
In almost all cases air handling equipment, including 
compressors and the like, were suspended from the 
ceilings. In the one instance in which it could not 
be done, external construction to house the dehumidi- 
fication equipment for the Coating Room was built. 

Strong Cobb Arner Inc., on February 9, 1961, held 
an open house and began full scale production of its 
tablet manufacturing shortly thereafter. anm 


EQUIPMENT INSTALLED 
Air handling units and 
Neato ater rssenatua irre Westinghouse Electric Corp., 


Sturtevant Div. 
Dust collectors and oil bath 


2 Sean eae American Air Filter Co., Inc. 
Outside air filters........... Cambridge Filter Co. 
Refrigeration condensing units...... The Trane Co. 
III 1255.59 6100 1008.0) Aces ed Bryant Mfg. Co. 
EN I 5 aan ina Sindee ree Suminince den Marley Co. 
pg Anemostat Corp. of America 
| rr Powers Regulator Company 
Humidity control equipment, 

PRUNE <5 5 aires ad o:8iem Surface Combustion Div., 


Midland-Ross Corp. 
Air recovery charcoal cells, 


BON ois can scdeua a Connor Engineering Corp. 
Cycotl units. ....35... American Air Filter Co., Inc. 
Ege ae as cee a el ere Aerofin Corp. 
Reheat and preheat 

| ES eee Westinghouse Electric Corp., 

Sturtevant Div. 
UNE EES OINBIN ic ascs ca ens vacavotarohs,d canis Facebok Aerofin Corp. 
PAE GEV OTE ose cose s5 00 Pittsburgh Lectrodryer Div., 


McGraw Edison Co. 


Wy W ; 
\ : . 
ai 

\> @! 


w-gower 


Eé SS <= i 


“Hello, Acme Ventilating Co.? About this ‘fresh 
as the North Woods’ ventilating system. .. .” 
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Ventilating Transfer of Drummed and Bagged Solids 


(Continued from page 29) 


enclosure for the equipment into 
which the product is dumped and 
a portable slot hood to control the 
dust created in the drum during 
shovelling or scooping. A control 
velocity of 125 fpm will usually 
provide satisfactory control at the 
hood enclosure. The control volume 
required for the slot hood may be 
determined by multiplying the area 
to be controlled by 150. 


DUCT TO FAN OR 
COLLECTOR. DUCT 
VELOCITY 3500-4000 
F.P.M. 


HOOD OPENING 
FACE VELOCITY 
125 F.P.M. 


DRUM REST 
DRUMMED 
MATERIAL 
DUMPED INTO 
HOOD AT THIS 


MILL, ETC. 


Fig. 3: Hood for control of dust 
liberated during manual feeding of 
material to sifter, mill, etc., on floor 
below. 


This control may be also realized 
by a hood enclosure as shown in 
Fig. 3 and mechanical exhaust 
ventilation. The material is dumped 
onto the floor of the hood enclosure 
and is shovelled or scooped from 
there directly into the process 
equipment. The dust created dur- 
ing the shovelling or scooping is 
under ventilation control. 


Hood Enclosure 


The hood enclosure shown may 
be adapted to accommodate a drum 
in an inclined position so that 
shovelling or scooping may be 
made directly from the drum. 

A control velocity of 125 fpm 
across the face of the hood will 
usually provide satisfactory con- 
trol. 

The transfer of solid material 
from bags to process equipment 
is usually accompanied by the 
evolution of dust. If the material 
is toxic or irritating, control of 
the dust may be required. 

Dust control of the transfer 
operation may be realized utilizing 
a hood enclosure such as is shown 
in Fig. 4 in conjunction with me- 
chanical exhaust ventilation. The 
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hood may be equipped with a plat- 
form upon which the bag to be 
emptied may be placed for cutting 
or opening the bag before it is 
emptied. A control velocity of 125 


DUCT TO FAN HOOD OPENING. A CONTROL 
DUCT VELOCITY VELOCITY OF 100 F.P.M. 
eee eee WILL USUALLY PROVIDE 
oomaneb ane SATISFACTORY CONTROL 
SHUT-OFF BAG DUMPING HOODS 
DAMPER SO EITHER 

MAY BE USED 


HINGED DOOR FOR 
ENTRY INTO BIN 

FOR FLATTENING 
AND TIEING BAGS 


OPENING TO 
INSERT EMPTIED 
BAGS. 


PLATFORM UPON WHICH 
BAGS MAY BE PLACED 
FOR CUTTING OPEN. 


Fig. 4: Mechanically exhausted bin 
for controlling residual dust from 
emptied bags. Bags are inserted 
through opening into bin and flat- 
tened and tied with benefit of local 
exhaust ventilation. 


fpm will usually provide satisfac- 
tory control. 


Residual Dusts 


In some operations, residual 
dusts from the emptied bags may 
present an exposure problem. A 
hood enclosure in which the 
emptied bags may be stored and 
tied is also shown in Fig. 4. The 
same control air volume may be 
used for this enclosure by provid- 
ing shutoff dampers for duct. 4.4 


Use the Communications Cen- 
ter, page 51, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 

To comment or make sug- 
gestions about any article in 
this issue, use the Editorial 
comment card. 


DRY and CLEAN AIR at 
the RIGHT TEMPERATURE 


e to control your product quality 
e to protect a critical operation 


e to protect apparatus from moisture 
damage 


e to DRY your material or product 

e to control packing or storage conditions 
e@ to assure precision in testing or research 
_ @ to increase air conditioning capacity 


Air Condition by the NIAGARA Method 
Using HYGROL Liquid Absorbent 


This compact method, giving high 
capacity in small space, removes moist- 
ure from air by contact with a liquid 
| in a small spray chamber. The liquid 
| spray contact temperature and the ab- 
| sorbent concentration, factors that are 
easily and positively controlled, de- 
termine exactly the amount of moist- 
ure remaining in the air. 


Most effective because ...it removes 
moisture as a separate function from 
cooling or heating and so gives a pre- 
cise result, and always. Niagara ma- 
chines using liquid contact means of 


drying air have given over 20 years of 
service. The apparatus is simple, parts 
areaccessible,controlsare trustworthy. 
Most reliable because...the absorbent 
is continuously reconcentrated auto- 
matically. No moisture-sensitive in- 
struments are required to control your 
conditions...no solids, salts or solu- 
tions of solids are used and there are 
no corrosive or reactive substances. 
Most flexible because...you can obtain 
any condition at will and hold it as 
long as you wish in either continuous 
production, testing or storage. 


Write for Bulletins 112 and 131 and complete information 
on your air conditioning problem. 


NIAGARA BLOWER COMPANY 


Dept. AIR-6, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


[For more information circle #28 on page 51] 
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Mew PRODUCTS 


To receive information on any 
of the New Products, circle the 
item reference number on the 
postage-free reply cards on page 
51, Communications Center. 


Ceiling Type Heavy Duty 
Air Conditioner 


Purpose: Correct-Air Corpora- 
tion has added a ceiling type air 
conditioner to its line of heavy duty 
air conditioners. 

Features: The systems are used 
in high ambient temperatures up 
to 180° F., odiferous and gaseous 
atmospheres, and where dirt per- 
sists. The CE 23, like all other 
Correct-Air models, heats in win- 
ter, cools and dehumidifies, and re- 
moves dirt, odors and noxious 
fumes. 

Circle #71 on page 51. 


Spray-On Filter Coating 


Purpose: New “Puracon Filter 
Coat,” packaged in 16-oz. aerosol 
cans, “sprays on any clean filter 
in a normally effective forced-air 
heating or cooling system, trans- 
forming it into an air cleaner- 
deodorizer,” according to Worth 
Chemical Products. 

Features: Puracon has a glycol 
base that dissolves common or- 
ganic gases and it contains qua- 
ternary ammonia. 

Circle #72 on page 51. 


Supply Or Exhaust Fan 


Purpose: Manufactured by the 
Greenheck Fan and Ventilator 
Corp. fan may be used for either 
supply or exhaust. 

Features: The sidewall axial 
belted fan called the “Sab-Line”’ 
may be used for supply or exhaust 
by simply reversing the blade. 
Sizes range from 24 in. to 48 in. 
Circle #73 on page 51. 


Side-Fired Boilers 


Purpose: Compact unit reducing 
floor space 20 percent, according to 
Eclipse Boiler Division of Eclipse 
Fuel Engineering Co. 

Features: Gas, oil, or combina- 
tion gas/oil-fired models, rated at 
6, 12, 15, 20, and 30 hp, operates 


42 


from 201,000 to 1,005,000 Btu/hr 
output at 100 or 125-lb working 
pressure standard, pressures to 500 
Ib. w. p. 


All tubes below water line to 
prevent corrosion from oxygen and 
carbon dioxide. 

Boiler shell fully insulated with 
fiberglas, covered with steel jacket, 
welded, X-rayed, stress-relieved, 
and mounted on structural steel 
skids. 

Circle #74 on page 51. 


Electrostatic Precipitator 
With Flat Collector Plate 


Purpose: Custom built to any 
dust collection problem by Ameri- 
can-Standard Industrial Division. 


Features: Flat plate collector 
design contains ‘pockets’ to trap 
and hold the dust, reducing the 
chance of re-entrainment. Non- 
welded, roll-formed plate construc- 
tion minimizes warping. 


Silicon, selenium, high voltage 
vacuum tube (Kenotron), or me- 
chanical high voltage rectifiers. 


Choice of control: the saturable 
reactor which is a variable induct- 
ance DC control; monocyclic net- 
work consisting of a constant-volt- 
age to constant-current transform- 
ing device; and the resistor type 
which is a variable resistance ar- 
rangement. All control options can 
be fully automated. 

Circle #75 on page 51. 


New Centrifugal Fans 


Purpose: Small direct-connected, 
belted and portable models, as wel] 
as volume models, and pressure 
exhaust fans are available from 
General Blower Co. 


Features: Type BG Util-A-Vent 
direct-drive models in five sizes and 
14 capacities for low-pressure and 
small-volume. Type FC Belted 
Util-A-Vents in two models with 
adjustable V-belt drives where 
speed adjustments are required. 


Type GP volume centrifugal fan 
in four sizes and nine capacities 
for small exhaust where resistance 
is caused by long run of duct. 


Type GPE pressure exhaust fans 
in four direct-connected and three 
belted sizes. 

Circle #76 on page 51. 


Vapor Tension Equipment 
Thermometers 


Purpose: Remote temperature 
indicators for air ducts and tem- 
perature operated valves. From U. 
S. Gauge Division of American 
Machine & Metals, Inc. 


Features: Thermometers are 
available optionally with USG’s 
front or rear-adjusted Zero Set. 
Dial sizes are 2, 24%, and 3% in. 
Drawn metal cases house the back- 
connected internals. The bourdon- 
tube is non-ferrous metal. 

Circle #77 on page 51. 


Impingement-Plate-Type 
Scrubbers 


Purpose: For wet cleaning, ab- 
sorption, or cooling resulting from 
a wide range of industrial processes. 


Features: Scrubbing is accom- 
plished by turbulent interaction 
of gas and liquid, as effected by 
the stainless steel impingement 
baffle plate. Both single and mul- 
tiple impingement plate units are 
available. The single-stage scrub- 
ber handles dust loadings at inlet 
of up to 100 grains per cubic foot. 
It can remove sub-micron fumes to 
larger micron dust particles with 
an efficiency in excess of 99 per- 
cent on many types of dust, accord- 
ing to the W. W. Sly Co. 


Liquid consumption is only 1 to 
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3 gallons per 1000 cfm at 20-40 

psig. A single-stage unit can have 

a pressure drop as low as 2% in. 
Circle #78 on page 51. 


Air-Handling Troffer For 
Light, Heating, And Cooling 


Purpose: The Triple-Shell Lumi- 
Flo by the Benjamin division of 
Thomas Industries, Inc. for any 
type drop ceiling. 

Features: Air passageway is iso- 
lated from troffer housing by fiber- 
glas insulation and insulating air 
gap to prevent temperature varia- 
tions affecting light output. Air- 
handling capacity is 0 to 200 cfm 
from a 1 x 4 or 2 x 4 ft. unit. 

Circle #79 on page 51. 


‘“Inductaire’’ Filter Dust 
Collector 


Purpose: The Dustex Corp., ‘“In- 
ductaire” filter dust collector pro- 
vides air/cloth ratios from 5 to 10 
cubic feet per sq. ft. 


Features: After the usual re- 
verse air cycle has begun, collaps- 
ing the bag, an air nozzle in the 
cap at the top of each bag releases 
short pulses of air which induce a 
current of air from the top on 
down pushing the dust into the 
hopper. 

“Inductaire’” may be used on 
high temperatures up to 550°F. 
Sizes and combinations of units are 
available to meet any capacity re- 
quirements. 

Circle #80 on page 51. 


Variable Volume Reheat Unit 


Purpose: For heating, cooling, 
and ventilating perimeter areas of 
commercial and industrial build- 
ings. 

Features: According to Titus 
Corp. the Variable Volume Reheat 
Unit provides lower initial equip- 
ment costs, lower operating costs, 
and allows greater design freedom. 

Fan capacity can be less when 
these units are designed into the 
variable volume reheat system. 
Due to solar orientation, all perim- 
eter areas do not require maximum 

(Please turn to following page) 
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KIRK: Blum 


For complete flexibility and expandability .. exclusive K & B Plenum Main System. 


No two dust control 
problems are alike! 


ee. 


Highly efficient, low cost Tapered Main System, for fixed machine location. 


Since no two dust control problems are alike, a Kirk and Blum 
engineering survey determines the exact nature of your specific 
application. It’s all part of K & B’s complete service to assure you 
the best system for your particular need, all factors considered. 


From survey time until the system is completed and in operation, 
Kirk & Blum handles the entire job with one undivided responsi- 
bility . . . a condition only possible when you have one source for 
all service, one guarantee for all components. 


Write today for the new 52-page K & B Catalog or a no-obliga- 
tion survey of your particular problem. The Kirk & Blum Mfg. 
Co., 3130 Forrer St., Cincinnati, 9, Ohio. 


Complete Dust 


[For more information circle #29 on page 51] 
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New PRODUCTS 


(Continued from preceding page) 


cooling or maximum flow at the 
same time. With variable volume 
it is then possible to design the 
fan capacity by the cooling air 
flow required at a specified time, 
rather than the total of the maxi- 
mum flow required at each outlet 
in the perimeter area. 

Can be installed under the floor 
or with outlets flush with floor or 
above floor at any height desired. 


Circle #81 on page 51. 


Oil Mist Precipitator 


Purpose: May be used with all 
grinding operations. 

Features: The unit is available 
in cfm capacities of 300, 600, and 
1200. Self-contained, requiring 
only electrical connections and 
ductwork. Built by Trion, Inc., a 
circuit regulator provides built-in 
protection against overload of com- 
ponents and automatic compensa- 
tion for 120 AC line voltage varia- 
tions. 

Circle #82 on page 51. 


Air Cooled Condensers 


Purpose: Heavy duty condenser 
with horizontal or vertical air flow 
for air conditioning and refrigera- 
tion, from McQuay, Inc. 


Features: Available in 19 sizes 
from 7% to 100 tons. Refrigerant 
condensing without water for all 
air conditioning and refrigeration 
applications for use with refriger- 
ants 12, 22 or 500. 


Circle #83 on page 51. 


Protection Against 
Air Flow Failure 


Purpose: A new Velocity Switch 
that is actuated by the air velocity 
in a duct and is not responsive to 
static pressure or suction has been 
introduced by Drying Systems Co. 

Features: The Velocity Switch 
can be mounted at any angle, and 
operates on either the inlet or dis- 
charge side of the fan. 

Duct air is unable to pass 
through the Velocity Switch or ex- 
ternal air to pass in the duct 


through the switch. Primary 

switch is magnetic, through a 

solid barrier. The switch responds 

to velocities as low as 1000 fpm. 
Circle #84 on page 51. 


High-Velocity 
Sound Absorber 
Purpose: Incorporates a free-air 


component in control of sound for 
high velocity temperature systems, 


Features: Constructed of heavy 
gauge galvanized sheet steel by 
the American Engineering Co., the 
Tubular is cylindrical and utilizes 
an absorber-within-an-absorber de- 
sign. A 360° distribution of air 
entering the absorber creates mini- 
mum resistance to air flow. 

Circle #85 on page 51. 


Outlining modern theory and practice for . . . | 
Efficient refrigeration and the | 
cooling and dehumidifying of air _ 


This book brings to readers a convenient reference on 
the basic theory and practices for the design and 
application of modern refrigeration and air conditioning 
equipment. The author puts special emphasis on the 
commerciaily-important vapor-compression cycle; how- 
ever, more specialized types of refrigeration systems 
are also surveyed. 

Principles of heat transfer are incorporated in the 
book to help in the analysis of the performance of 
actual refrigeration and air conditioning equipment. 
In addition, a unified treatment of heat- and mass- 
transfer explains the characteristics of heat-transfer 
devices for air conditioning. 


REFRIGERATION AND 
AIR CONDITIONING 


By W. F. STOECKER 


Assistant Professor of Mechanical Engineering, 
University of Illinois 


397 pages, 6 x 9 
312 illustrations, $8.50 


Business News Publishing Co. 
450 W. Fort St., Detroit 26, Mich. 


Please send me ...... copies of ‘‘Refrigera- 
tion and Air Conditioning’ at $8.50 each. 
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NG a5 dvs vccdcwccenscereesescvceconscose 
Clty. occ secccere Zone.... State.......... 
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~ Partial 
Contents 


e Applications of 
Refrigeration and 
Air Conditioning 

e Methods of 
Refrigeration 

e The Vapor-compres- 
sion Cycle 

* Multipressure 
Systems 

* Compressors 

e Water-cooled and 

Air-cooled 

Condensers 

Expansion Devices 

Evaporators 

Refrigerants 

The Complete 

Vapor-compression 

System 

e Absorption 
Refrigeration 

e Air-cycle 
Refrigeration 

e Steam-jet 
Refrigeration 

e Low-temperature 

Refrigeration 

Heat Pumps 

Psychrometry 

Enthalpy Potential 

Cooling Towers and 

Evaporative 

Condensers ~ 


1 Year $3 


TO KEEP 


AIR ENGINEERING 


| Coming each month 


use the handy subscription card 
in this issue or send your order 


on your letterhead to: 


Subscription Manager 


AIR ENGINEERING 


450 West Fort Street 
Detroit 26, Michigan 


2 Years $4.50 — 3 Years $6 
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Butterfly Valves For 
Oval Ducts 


Purpose: For rectangular and 
: oval ducts. From the W. S. Rock- 
well Co. 

Features: One-piece aluminum 
alloy body. The body has a 
“Keelok” replaceable rubber or 
synthetic resilient elastomer liner, 
against which the oval aluminum 
disc seats for tight closure. 
ir Throttling and shutoff can be 
r controlled by a lever, hand wheel 
8. or automatically by a pneumatic 
cylinder, diaphragm operator or 
electric motor. A dial indicates 
position of the disc. For automatic PHOTOGRAPH Courtesy OF wasrtaan ELECTRIC COMPANY 
control, a valve positioner may be 


che. Angelica Uniforms and Victor Gloves 


The valves come in 14 sizes from 


sin = Tin wo 20s 30% Hal Prevent Clean-Room Contamination 
» | New Line Of ~ Victor Monofilament Nylon Gloves 


7 Air Handling Units Angelica has been appointed the only 

Purpose: Chrysler Airtemp Divi- | distributor of Victor Gloves, the finest protective 
sion has announced the addition of | gloves made. Victor’s non-contaminating gloves 
seven basic models of air handling of monofilament nylon with plastic coated 


units. palms, have maximum touch sensitivity for 
Features: The units are built in precision operations. Victor Gloves Inc. collab- 
: two sections for more flexible in- orated with Bell Laboratories, Inc., in develop- 


ing these gloves and Bell is currently using them 


stallation and have capacities : . — 
° in the assembly of select devices sensitive to 


ranging from 2,000 through 15,000 


cfm. 
Circle #87 on page 51. 


Soft Cuff For Easy Flex 
Duct Disconnect 

Purpose: Stretchable soft cuff 
for snug fit on nominal sized fit- 
tings and oversized end fittings. 


Features: Produced by The Wire- 


physical and chemical contamination. 


Other models include ambidextrous gloves 
and gloves for LOX parts. 


Static-Free Dacura* Uniforms 


Angelica’s coveralls and frocks, of com- 
fortable moisture absorbent Dacura (Dacron** 
polyester and rayon), are non-linting, acid 
resistant and static-free. The tight weave of 


continuous filament yarns resists passage of 


mold C - - ee “ 
ampeny of twoply, me contamination from the skin or undergarments. 


prene coated cotton net, resists 
abrasion, gas, and oil. 


There is a complete “engineer design 
Circle #88 on page 51. 


line of Dacura, Dacron, or nylon uniforms and 
accessories by Angelica and Victor Gloves Inc. 


Mail this coupon to the nearest Angelica 
office below. 


New Line Of Forward 
Curved Industrial Fans 
Purpose: For heavy-duty indus- 


*Reg. T.M. H. P. Ogden Co. 
**Reg. T.M. of Dupont 


’ ee ee ee ey —" 
trial service. §. | — a (eS | Send literature on White Room Uniforms 
Features: “FF” Industrial Fans and Gloves. 
for handling hot air or gases to | 
2000°F; and “FF” Thermal-Aire repeleca j Name Title 
Plug Units for direct installation in Co 
furnaces, ovens, kilns, and dryers — 
without external ductwork. UNIFORM COMPANY | 
6 1427 Olive St., St. Louis 3, Mo. | Address 
_Heavy-gauge welded construc- 107 W. 48th St., New York 36, N. Y. | 
tion Garden City Fan & Blower isn wai on het City Zone State______— 
nosh (Please turn to page 47) 317 Hayden St., N. W., Atlanta 13, Ge. ee eT Te: eteeeneneniienenmeel 
[For more information circle #30 on page 51] 
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here, 


there ... 


almost everywhere 


Members of the specially trained, 70-man field auditing staff of the 
Audit Bureau of Circulations* make regular calls on 2,900 publi- 
cations . . . ours included . . . located in almost as many places. 


The ABC auditor’s call might last a day, a week, or even several 
months . . . just as long as it takes him to make a complete audit 
of our circulation records and obtain the information about our 
circulation audience that ABC will later publish. 


Actually, he is working for you — our readers and our advertisers. 
Knowing full well that we will stay in business only so long as our 
publication continues to serve the interests of our readers, this 
audit of our paid circulation provides us with a regular and ob- 
jective review of how well you think we are doing. 


Knowing full well that sales messages must reach a responsive 
audience in order to be effective, our advertisers are also interested 
in the ABC auditor’s call. The hard, and sometimes cold, facts he 
ee reports about our circulation provide you with an informed basis 


Soa for investing your advertising money. 


e Yes, the ABC auditor has been here . . . and he will be here again, 
calling to check on how well we are doing our job and to provide 
the facts to help us and our advertisers do even better. 


AIR | ENGINEERING 


450 WEST FORT ST. ¢ DETROIT 26, MICHIGAN 


* This publication is a member of the Audit Bureau of Circulations, an association of nearly 4,000 
publishers, advertisers, and advertising agencies. Our circulation is audited by experienced ABC field 
auditors. Our ABC report shows how much circulation we have, where it goes, how obtained, and 
other facts that tell you what you get for your advertising money when you use this publication. 
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New PRODUCTS 


(Continued from page 45) 


Co. “FF” fans are available from 
714 in. to 73 in. in wheel diameter 
with all standard arrangements for 
belt drive or direction connection. 
Gas-tight, corrosion-resistant or 
spark-resistant models are avail- 
able. Accessories include discharge 
dampers, outlet and inlet flanges, 
access doors, drain connections, etc. 
Circle #89 on page 51. 


High Volume 
Discharge Blower 


Purpose: Centrifugal, squirrel 
cage blowers for quiet operating 
free air discharge in exhaust and 
ventilation applications. 


Features: Cast aluminum hous- 
ings, steel impellers, non-overload- 
ing design, pedestal or direct 
mounting, and permanently lubri- 
cated ball bearing motors. The 
Cincinnati Fan & Ventilator Co. 
“LM” Volume Blowers are avail- 
able in two sizes with motors from 


How to... 


Solve automatic control problems 
faster... more efficiently 


Here is a book that shows you how automatic control works in 
gives you information 
that you can apply in designing, installing, or servicing heating 
or cooling equipment. Avoiding analysis by mathematical formulas, 
this book shows you the basic problems likely to arise in various 
heating and air cenditioning systems, and then gives you the 
basic principles for solving them. This is a practical book that 
takes you logically from means of measurement and means of 
through construction and characteristics of control 
devices . . . to the combination of individual devices into 


a heating or air conditioning situation .. . 


actuation... 


control systems. 


AUTOMATIC CONTROL 


of HEATING and 


AIR CONDITIONING 


By JOHN E. HAINES 


Vice-President, Minneapolis-Honeywell Regulator Co. 


Partial Contents 

* Fundamentals of Control 
* Definitions 

* Electric-control Circuits 
* Pneumatic-control Units 


* Control of Domestic 


* Zone Control—Commer- 


p ee 
cial Heating 1 

* Control of Commercial GOES. kc kcdccvccerts 
Central-fan Cooling 
Systems ORR, a 


Control of Commercial 
Refrigeration 


AIR ENGINEERING, JUNE, 1961 


Business News Publishing Co. 
450 W. Fort St., Detroit 26, Mich. 


Please send me ..... 
Control” at $6.75 each. 


Zone.... State.......... 
(] Payment enclosed [] Bill me 


| 
| 
| 
| 
| 
| 
Heating | ME ck cciuweieans 
| 
| 
| 
| 
| 
| 


lg to 1 hp, delivering 360 to 1400 
cfm of free air. All models have 
3-position mounting and are avail- 
able with belt drive. 

Circle #90 on page 51. 


“V-Con”’ Condenser 


Purpose: The “V-Con” has re- 
cently been introduced by the 
Halstead & Mitchell Co. The unit 
is a remote air-cooled condenser 
with coils arranged in a V-shape 
so air is drawn through and dis- 
charged vertically upwards by the 
propeller fans. 

Features: The “V-Con”’ is offered 
in capacities of three to 10 tons, 
with direct drive fans, totally en- 
closed motors, and lightweight cor- 
rosion resistant aluminum cabinets. 

Circle #91 on page 51. 


Axial Flow Fan With 
Adjustable Blades 

Purpose: The American SF 
Products, Inc., SF Axial Flow Fan 
impeller blades allow the air flow 


to be regulated while the fan is in 
operation. 


Features: 
Fans may be used for motor speeds 
of 725, 980, or 1450 rpm. Forty- 
eight standard sizes available, flows 
from 30,000 to 600,000 cfm and a 
range up to 24 in. w. g. 

Circle #92 on page 51. 


Eliminates gearing. 


Three-Pass Packaged Boilers 


Purpose: Available for low or 
high pressure steam or hot water 
and designed for burning gas, oil, 
or combination fuels. 


(Please turn to following page) 


S|TIA/P/L 
| 
LIE|R 


E|X 


copies of ‘‘Automatic 


1. missile development 5. radioactive materials 
354 pages 2. smog, smoke abatement 6. atmospheric condition checks 
6x9 3. beryllium dusts 7. factory health control 
‘oun a 4, mine inspection 8. nuclear research programs 
$6.75 9. detection of any air pollutents 
AIR POLLUTION PRESENTS NO PUZZLE 
cee ee 6-61. IN THE STAPLEX HI-VOLUME 


AIR SAMPLER 


{ 

| 

| 

| 

| Unit or series, government or industry... Staplex is the only 
| sampler right for all. Accomplishes in 10 minutes what once 
| required 36 hours. Accurately samples air containing par- 
| ticles as small as 1/100th of a micron in diameter. Available 
| with tripod attachment for instant positioning. For com- 
plete details contact: 

| 

| 

| 


The Stoplex Company 


781 Fifth Avenue, Brooklyn 32, N. Y. 
; World’s Largest Manufacturer of Hi-Volume Air Samplers 


[Circle #31 on page 51] 
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— Accuracy 
at a glance 

STAINLESS STEEL 
PITOT TUBES 


INCH-SCALED TO SHOW 
DEPTH OF INSERTION 


Dwyer No. 160 Pitot Tube being 
used to check air velocity with a 
‘No. 1010-1 Magnehelic Gage. 


With inch graduation inscribed 
on both sides of the Dwyer Pitot 
Tube, you find the exact center 
of any duct immediately and 
make an accurate traverse. 
These Dwyer units feature life- 
time stainless steel construction, 
accurate burr-free static holes 
and test-confirmed unity coeffi- 
cients. They’re available in a 
complete range of sizes from 12” 
to 60”. With the mounting ac- 
cessories shown below, they can 
be used for checking air veloci- 
ties and static pressures in any 
kind of service. Dwyer Pocket- 
Size Air Velocity Calculator sup- 
plied with each Pitot Tube. 


PACKING GLAND MOUNT 


—== — 


Leak-proof, high-strength mount- 
ing. Stainless steel with asbestos- 
graphite seal. For hazardous gases, etc. 


DUCT 
ADAPTOR 


Split ferrule allows tube position to be 
changed without disconnecting. Solid 
brass construction. 


SPLIT FLANGE 
MOUNT 


Split halves, neoprene 
gasket and hardware 
supplied for attaching to 
any duct. Fits all stand- 
ard pitot tubes. 


F.W. DWYER MFG. CO. 


P.O. Box 373-A Michigan City, Ind. 
[Circle #32 on page 51] 
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New PRODUCTS 


(Continued from preceding page) 


Features: The Arkos Manufac- 
turing Co. boilers have forced 
draft design ranging from 15 h.p. 


to 500 h.p.; 


front-end cleaning; 
rear door for inspection; elimina- 


tion of horizontal refractory 
baffles; large furnace volume; and 
5 sq. ft. of heating surface per 
boiler horsepower. 

Circle #93 on page 51. 


Polypropylene 
Multifilament-Spun Staple 
Filter Fabrics 


Purpose: Hot, corrosive applica- 
tions involving the separation of 
gelatinous precipitates and fine or 
abrasive dusts, according to Tech- 
nical Fabricators, Inc. 

Features: Woven from filament 
warps and staple fillings. Plain and 
twill weave variations to combine 
cake release characteristics of fila- 
ment constructions plus abrasion 
resistance and resilience of staple 
fabrics. Available as fabricated 
elements or yard goods. 

Circle #94 on page 51. 


Heat Exchanger With 
Removable Bundles And 
Full-Floating Heads 


Purpose: Where frequent clean- 
ing of tubes is necessary and/or 
thermal differential expansion be- 
tween the shell and tubes becomes 
a problem. Will handle any com- 
bination of liquids and gases, in- 
cluding toxic, volatile, or flam- 
mable. 


Exchangers may be used as 


heaters, coolers, condensers, or 
vaporizers. 
Features: American - Standard 


Industrial Division series C-50 
heat exchangers with floating heaq 
clamp-ring design are built from 
standard, pre-engineered compo. 
nents assembled into custom units 
Available in 19 shell sizes from 
6 through 42 in. and with any 
practical tube length in two, four, 
or six tube pass arrangements, 
Shell-side and _ tubeside 
pressures range from 75 to 300 psi. 
Design temperatures up to 650°F 
on shell and tubeside are permissi- 
ble with carbon steel construction, 
depending on operating conditions. 
Exchangers can be mounted 
horizontally or vertically. Cradles 
or mounting brackets can be fur- 
nished loose or welded in place. 
Circle #95 on page 51. 


Straight Line Diffusers 


Purpose: To permit the use of 
high cooling temperature differen- 
tials. 


- 


Features: The new Anemostat 
ASL Architectural Straight Line 
Air Diffuser is economical, attrac- 
tive, and easy to install. 

Circle #96 on page 51. 


Fume Head Monitor 


Purpose: Warning alert should 
air flow be reduced below pre-set 
safe, adjustable limits in a fume 
hood. From Waber Electronics, Inc. 

Features: Combination buzzer 
sound and red warning light. Time 
delay in the basic circuitry to 
prevent nuisance alarms. 

Circle #97 on page 51. 


Heating And Cooling 
Roof-Top Unit 


Purpose: For commercial and 
industrial applications from the aif 
conditioning division of Westing- 
house Electric Corp. 

Features: To facilitate handling, 
shipping, and adaptability, the unit 
is divided into two separate com- 
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ponents, one for cooling and one 
for heating. 

Total cooling capacity is 75,900 
Btu and total output of the gas 


Automated Proportional 
Air Pressure Controller 


Purpose: Air-actuator systems, 


Adjustable Suction Tube For 
Unit-Type Dust Collectors 


Purpose: Eliminates need for 


500 ae flow control, mixing and blending, |§ permanent ductwork and increases 
lead pamece pores ” eas mtn. automatic air-conditioning control. efficient use of cabinet cloth filter 
rom Cooling portion consists of an From Automation Development collectors, according to Torit Manu- 
npo- air-cooled condensing unit, evapo- Corp. facturing Co. 
nits, rator coil, and control box. Heat- Features: Regulated air pressure Features: Flexible, fabric hose 
rom ing portion has two furnaces, fil- output, externally programmable supported by sturdy, lightweight 
any ters, and two fans driven byaone- ,°, operate proportionally controlled § arms which pivot to allow move- 
our, horsepower motor. air actuator directly or proportion- | ment. Highly efficient dust nozzle. 
nts. Circle #98 on page 51. ally controlled pilot for water, Available in 3 and 4 in. hose 
sign | hydraulic, or air systems. diameters. Tube assembly rotates 
bee Air Velocity Transducer Performance characteristics: in- | through a full 360 degrees and has 
0°F put air pressure of 30 psi (maxi- up-and-down travel of nearly 8 ft. 
issi- Purpose: Measurement of low mum); output air pressure is ex- Circle #101 on page 51. 
tion, velocity air flow, designed by Alnor ternally programmable from 0 to —_—__—_——_ 
ons. Instrument Co. 30 psi in 14 (nominal) psi incre- Multizone Heating, 
dles ment with a read-out system re- output range; response time to 50 Purpose: For schools, institu- 
fur- taining sensing element accuracy. increments (14 psi) per second tions, industrial and commercial 
type indicator read-outs or potenti- —_ tones of 10 cycles minimum dura- Features: Ten sizes from 1,000 
ometric read-outs. May be weed in tion and 15 volts rms minimum to 35,000 cfm, with optional filter 
air temperatures from 20 to 250°F. amplitude from magnetic tape. (In- boxes, mixing boxes, and preheat 
e of Read-out options include, indi- put impedance 5K minimum); oils are available on the WMH 
— cators, records, signal alarms, and power required is 115 volts AC, 60 (horizontal) and WMV (vertical) 
controllers. cps, single phase, 100 watts. units. 
a Circle #99 on page 51. Circle #100 on page 51. Circle #102 on page 51. 
oe Ps - cc 
= SPECIAL CHAIRS FOR WHITE 
. % 
is “ROOMS AND DUST FREE AREAS 
stat Then MIRACLE MAT 3 ‘ Beri 
Line Ss YORE Gaewee - - ; © No Oil or Grease 
vei D U ST because MIRACLE MAT poet nl 
stands guard against e Easily Cleaned 
walk-in dirt and * 15g Waterfall Form 
YO U he dust . . . and is Sand Blast Surface. Adjusts 
. Oo 
completely automatic! 12 Ga. Steel Backrest: 6” x 
i 13% ’’—with tem steel 
: backrest support. 6 inch 
wf - Ech fle downto make 
| PROBLEM? ee a 
‘ume ’ Other White Room chairs with 
‘Ine. Time-tested lacquered plywood seat and 
1Zzer MIRACLE MAT meets FREE TRIAL Use an AJUST- 
Time rugged specifications RITE chair for 30 days with- 
7 of lean roms si oa a 
across the nation. a aie sal ean 
Write today—we'll do the rest. 
10 YEAR GUARANTEE 
“the gg § f 
a = SS FS + miracle JUST LIFT SEAT TO DESIRED HEIGHT 
e air = eS mat” 
-— ¥ _ oo a BP U.S. PATENT - 
ling, PROGRESS ENGINEERING co. 
unit ae = = aghdene , MICHIGAN ~ Se CHAIRS ... STOOLS Bowling Green, Ohio 
com- 
[Circle #33 for more information] [Circle #34 for more information] 
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New Literature 


To receive information on any 
of the New Literature listed on 
the following pages, circle the 
item reference number on the 
postage-free reply cards on page 
51, Communications Center. 


New Non-Woven Filter 
Material 


Literature on a new low density 
non-woven 99.+ % efficiency filter 
material, trademarked Hovolite® 
and developed by the Hollingsworth 
& Vose Co. 

Circle #132 on page 51. 


1961 Incinerator 
“Blue Book” 


Specifications and suggestions 
for selection and layouts of typical 
incinerator installations released 
by Joseph Goder Incinerators. 

Circle #133 on page 51. 


Cooling Tower Brochure 


Description of Drayer-Hanson’s 
13-model (5 thru 80 nominal ton) 
line of cooling towers including: 
entering and leaving tower water 
temperature, water flow gpm, and 
nominal capacity tons refrigeration. 

Circle #134 on page 51. 


‘The Electronic Handbook” 


Barber-Colman Company covers 
the application of electric and elec- 
tronic controls in commercial and 
industrial air conditioning installa- 
tions. 

Circle #135 on page 51. 


Relative Humidity Control 


A 67-page booklet explaining the 
precision measurement and relative 
humidity control products of Hy- 
grodynamics, Inc. 

Circle #136 on page 51. 


DUST COLLECTOR 
IS AUTOMATIC! 


Save real dollars with the benefits 
from this automatic dust collector. No 
more interruptions on production 
lines! Maintenance problems are 
practically eliminated. This all new 
continuously cycling TORIT dust col- 
lector automatically cleans your air 
and automatically shakes its own fil- 
ters and blows them clean with reverse 
air flow. Collected material is emptied 


automatically. 


OTHER EXCLUSIVE TORIT BENEFITS 
e automatic filter-shaker mechanism is simple, maintenance- 


free 


e different dusts may be collected separately 


filter life 


highest air-to-cloth ratios (from 5 to 25:1) and longer 


e only % H.P. required for fully automatic operation 


loading 


polished %" aluminum construction for minimum floor 


e modular design—5’ wide x 4’-8” long (for two sections) 
x 15’-6” high—saves space, lends ease and versatility to 
installation. Use up to 12 modular sections for each 
application! No limit to CFM capacity! 


Write today for literature. 


T oO R Zk ”Tvanuracturinc COMPANY 


Automatic Collector Division 
1133 Rankin Street, St. Paul 16, Minnesota, Dept. 1935 


[For more information circle #35 on page 51] 


Sticky Mats For White Room 


A brochure by the Clean Tread 
Division of the Merit Paper & 
Chemical Co. explaining what a 
sticky-mat is, what it will do, 
where to install, and how to use it. 

Circle #137 on page 51. 


“Properties And Selection 
Of Metals” 


The American Society For Metals 
announces publication of a new 
1300-page ASM Metals Handbook, 
“Properties And _ Selection Of 
Metals.” 


Circle #138 on page 51. 


Air Flow Calculator 
Slide Rule 


A rule to determine outlet and 
size and air flow, released by the 
Titus Manufacturing Corp. 

One side of the rule is air flow 
calculator, other side is an outlet 
selector. 

Circle #139 on page 51. 


Roof Exhaust Fans Brochure 
Brochure describing low-velocity, 

high capacity Davidson Fan Co. 

roof exhaust fans. Contains dimen- 

sion table and diagram, capacity 

table, and typical specifications. 
Circle #140 on page 51. 


Chemical Method For 
Air Pollution Control 

A method of chemically eliminat- 
ing odors resulting from industrial 
processing and municipal sewage 
operation has been published by 
Rhodia Inc. 

Circle #141 on page 51. 


New Edition Of ARI 
Certified Unitary Directory 


Carries certified ratings on more 
than 2,700 units of 53 manufactur- 
ers participating in the Unitary 
Air-Conditioner Certification Pro- 
gram sponsored by the Unitary 
Air-Conditioner Section of ARI. 

Circle #142 on page 51. 

(Please turn to page 52) 
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Infrared Comfort Heating 


Typical applications, advantages, 
equipment and service, dimensions, 
and engineering information is 
detailed in a new booklet published 
by the Fostoria Corp. 

Circle #151 on page 51. 


Brochure On Duct Silencers 


Detailed information on Silence, 
Inc., complete line of standard pre- 
fabricated circular duct silencers 
for ventilating and air conditioning 
systems. 

Circle #152 on page 51. 


Air Pollution Conference 
Report 


A report on the Third Air Pollu- 
tion Research Seminar held in New 
Orleans, March, 1960 has _ been 
issued by the U. S. Department of 
Health, Education, and Welfare. 

Circle #153 on page 51. 


Reprint On Separating Fine 
Dust From Crushed Material 


Buell Engineering Co., Inc. offers 
reprints of an article describing 
the first U. S. application of their 
new high-efficiency inertial classi- 
fier. 

Circle #154 on page 51. 


Humidity Measuring 
Instruments 


Released through the University 
of Florida Engineering and Indus- 
trial Experiment Station, a “Com- 
parison of the Accuracy of ... 
Humidity Measuring Instruments,” 
by F. M. Flanigan. 

Circle #155 on page 51. 


Dust Control] Through 
Preventative Methods 

An 11-page booklet from J hn- 
son-March Corp., on methods of 


dust control rather than collection. 
Circle #156 on page 51. 


New Fan Bulletin 


Condensed 8-page centrifugal 
fan bulletin is now available from 
Ilg Electric Ventilating Co. 

Circle #157 on page 51. 


(Please turn to following page) 
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Prevent Air and Product Contamination 


Cambridge ABSOLUTE Filters 


Guaranteed 99.97% Efficient on 0.3 Micron Particles 


The Cambridge ABSOLUTE filter temperature, humidity, fire and 
has long been the standard of corrosion. All filters are individu- 
quality for the removal of radio- ally tested and the penetration of 
active particles from air. It is avail- 0.3 micron D.O.P. aerosols is guar- 
able in a wide range of models anteed not to exceed 0.03%. 
which are resistant, as required, to Write for Bulletin 106C 


Cambridge AEROSOLVE?® Filters 


35% to 95% Efficient on Atmospheric Dust 


Available in three efficiencies — 35%, 85% 
and 95%, NBS test method with atmos- 
heric dust — and for face velocities of 450 
._p.m. and 250 f.p.m. Permanent cadmium- 
sited frames with easily installed, inter- 
changeable cartridges. Write for Bulletin 
132. Frame to hold combination AERO- 
SOLVE-ABSOLUTE filter described in 
Product Data Sheet 136. 


Self-Contained ABSOLUTE Filters 


Easily installed in exhaust systems, they eliminate 
filter-sealing problems and prevent loss of accumu- 
lated material during filter change. Available for 
wide range of operating conditions. Write for 
Product Data Sheet 108. 


__ ie Radioactive Hood Prefilters 


Cambridge Hood Prefilters capture the major 
portion of any gross contamination — extend 
the life of the ABSOLUTE filters in the ex- 
haust system — make clean-up easier and less 
costly. Product Data Sheet 160. Special Per- 
chloric Acid Hood Prefilters described in Prod- 
uct Data Sheet 165. 


Pressure-Vessel and Pipe-Line Filters 


Cambridge ABSOLUTE Filters can be made in a 
wide range of special sizes and shapes. Write for 
information regarding your specific needs. 


ambridge Filter Corporation 
Gio 744 East Erie Boulevard, Syracuse 1,N. Y. 
[For more information circle #36 on page 51] 


: a Se | fo. 5 oa 5, A a a ie 
: ; ; x, es 
* 
: BRN: ess 1e 
ee SST. GNWWWNSUEAE 
_—.i—iN SW : 
a » SS OP P, 1 { SEs <4 a 
TERE Sr COTROLECCEORORE S 
ee . ie s) 10! Dy WE Ba) ra 
. a RRR ieee 5 
Se BORE OUT. Sp : 
OSINVES ey ) 
; ‘ DIP ek ee # 
RON Ses oS 
% “ta pens "hee Soa Laie a anne '- is 
beeee ati te sith SSPE ree ag set 3 
Filter ee : 
d es : 
e oe 
Ww inenatieneanialnins 7 
. = ee f 
e aw @e ee 
| i me ial 4 4 < ies, - ee 
0. “i iia ed Wl : 
od a : i] F 
rene # : itd ; 
ee “pee 7 
al mee F , 
" ag Z ‘0 
Vv Sete . 
re ntti | 
r- — —— ee | 
ry , 
0- | 
: | | ey. 
2 (as 
6) | 53 , 


DUSTRIAL APPAREL 
or CLEAN ROOMS 


NEW... shirts... trousers 
.. coveralls... lab 
coats...ladies slack sets...dresses 
...Caps...shoe covers... gloves 


... designed by 


WORKLON® 


e NewComfort e New Fabrics 

e New Styling 
e Choose from America’s largest 
selection of lint free, acid resis- 
tant, static free, industrial ap- 
parel...all illustrated in the new 
1961 catalog. ; 


Write today for 
your copy. 


WORK Lo N° 
Dept. AE-61 
253 West 28th St., New York 1, N.Y. 


Kindly send free Worklon catalog 


EE ae a ee 
OE re et PPE RE LOR Seer nO RE 


[Circle #37 on page 51] 


New Literature 


(Continued from preceding page) 


White Room Enclosures 


A 31-page book from Kewaunee 
Scientific Equipment detailing their 
complete line of white room safety 
enclosures including: controlled 
atmosphere systems; CBR system; 
vacuum boxes; dust free enclos- 
ures; and other special enclosures. 

Circle #158 on page 51. 


Gas Detector Booklet 


Operation and make-up of 
Brothers Chemical Model 60 Gas 
Detector. 

Circle #159 on page 51. 


New Brochure On 
Cyclone Collectors 


John Wood Company describes 
their improved design cyclone col- 
lector with emphasis on tube and 
vane design. Dimensional data, 
efficiency curves and volume-draft 
loss nomographs are included. 

Circle #160 on page 51. 


Infrared Radiation 


Book by Henry L. Hackforth, 
Nortronics, Div. of Northrop Corp., 
explains what infrared radiation is, 
what it does, and how it is used. 

Containing 288 pages it is priced 
at $10. 

Circle #161 on page 51. 


Industrial Gas Equipment For 
Heat Process Engineering 


Application of commercial gases 
to industrial processes is de- 
scribed and illustrated in this 16- 
page brochure from Gas Appliance 
Service, Inc. 

Circle #162 on page 51. 


Dust Handling Equipment 


Buell Engineering Co., Inc., de- 
scribes its complete line of Buell- 
Norblo dust collecting, recovery, 
and classifying equipment. 

Circle #163 on page 51. 


“Dust Spot Test— 
What Is It?” 


Westinghouse Electric Corp. ex- 
plains why the soiling effect of air 
is a useful index to its dust content 
and how this index is used to 


determine the efficiency of air ' 


cleaners in the U. S. Bureau of 
Standards Dust Spot Test. 
Circle #164 on page 51. 


Airtemp Catalog 


Chrysler Airtemp folder lists 
complete 1961 line of centrifugal 
water chillers, air handling equip- 
ment, central station air condition- 
ing units, packaged liquid chillers, 
radial compressors, condensing 
units, cooling and heating units 
and fan coil equipment. 


Circle #165 on page 51. 


AMCA Official Directory 
Directory of Products licensed to 
carry the AMCA Certified Perform- 
ance Rating Seal has been issued 
by the Air Moving & Conditioning 
Association, Inc. 
Circle #166 on page 51. 


Portable Filter Vacuum 
Cleaner 


A 4-page illustrated bulletin 
from Cambridge Filter Corp. de- 


scribes portable vacuum cleaner 


designed to handle radioactive and 
toxic dusts. 
Circle #167 on page 51. 


Federal Control Of 
Air Pollution? 


John Wood Co. opposes this 
trend as being unrealistic, suggests 
solutions for national problem, 
makes a sound case for maintain- 
ing control at the local level. 

Stresses a workable partnership 
between government and industry 
is feasible and desirable, and would 
support local control. 

Circle #168 on page 51. 
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Reprints 


Directory Of Supplies And Equipment 
For White Rooms 


Listings of products designed for White Rooms, 
other than conventional air conditioning, fans, blow- 
ers, air outlets, etc. 

Circle #171 on page 51. 


Economics Of Factory Air Conditioning 
New accounting methods to prove before buying 
and installing air conditioning, that the investment 
will pay off as well or better than any other piece 
of capital equipment. Price .75¢ 
Circle #172 on page 51. 


Primer On Factory Ventilation 


Data on use of three basic make-up air systems, 
factors influencing sizing, types of equipment, tem- 
perature controls, filtering, air distribution, system 
numbering, and cost factors involved. Price .75¢ 

Circle #173 on page 51. 


The Meaning Of Clean Air 


By Robert H. Avery, Director, Application Engi- 
neering, Cambridge Filter Corp., Syracuse, New York. 

Authoritative data on design and construction of 
dust-free “white rooms.” Price .75¢ 

Circle #175 on page 51. 


Special Report On White Rooms 

Discusses White Rooms as a market, equipment 
and supplies used in White Rooms, and White Room 
marketing channels. 

Circle #176 on page 51. 


Balancing Big Building Air Conditioning 
By S. A. Littmann, Giffels & Rossetti, Inc., Detroit. 
Tells who should be responsible for system bal- 

ancing and outlines various methods and techniques 

of balancing. Price .75¢ 
Circle #177 on page 51. 


White Room Symposium Papers 


Presented at American Institute of Plant Engineer- 
ing Symposium on Dust Control, Tempe, Ariz., Nov., 
1960. Price $5.00 (used for start of new American 
Assoc. For Contamination Control, see editorial). 

Papers include: Determination And Detection Of 
Air Contaminants; Environmental Control; White 
Room—Ultra Precision Instruments; Dust Control 
And White Rooms; White Room—Electronic Tube 
Industry; Dust Monitoring In The Super-Clean Room 
By The Dry Slide Settling Technique; Philosophy Of 
Dust Control At Autonetics. 

Circle #178 on page 51. 
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with removable vane sections 


. F . 
. : Ep oe Fe 
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Engineered for high-pressure, high-velocity air 
distribution systems, these units feature a unique 
removable vane section which simplifies installa- 
tion and permits easy access for routine cleaning 
and maintenance. 

Available in 30 models in sizes 18” to 48" for 
capacities from 3230 to 67,300 cfm with special 
design features for all application requirements. 


Write for Bulletin 475 


CERTIFIED 


CTOWCTIU 


FAN COMPANY, INC. 


ASH AND BRIAN STREETS PIQUA, OHIO 
[For more information circle #38 on page 51] 
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Agency: The Powerad Co. 


Ajusto Equipment Co. ............ 49 
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Illinois Testing Laboratories, Inc.. * 
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Universal Match Corp.) ......... * 
Agency: D’Arcy Advertising Co. 
* 


American Air Filter Co., Inc....... 
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Cambridge Filter Corp. ........... 53 
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Agency: William Schaller Co., Inc. 


Controlled Atmosphere Enclosures 
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Agency: C. J. Herrick Associates 

Controlled Environment, Inc. ..... 


Agency: Culver Advertising, Inc. and 
Walter B. Snow & Staff 


The Ducon Co., Inc. ....... Back Cover 
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(Inc.), Textile Fibers Dept. ..... 


Agency: Batten, Barton, Durstine & 
Osborn, Inc. 
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Agency: Comstock & Co. 
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Englehard Hanovia, Inc., 
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Agency: Stuart Sande, Advertising 
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Agency: Charles J. Charney & Co. 
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Agency: Ritter, Sunferd, Price & 
Chalek, Inc. 
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Kawaunee Scientific Equipment... 
Agency: Phillipps-Thackeray Advertising 


The Kirk & Blum Mfg. Co. ........ 43 
Agency: Baer, Kemble & Spicer, Inc. 


ee | re a 
Agency: VanSant, Dugdale & Co., " ine. 


Lemewerees GOR: cccsesistecds 


Agency: Weston Associates, Inc. 


Dpesty Gesettte GO. i cisisccccice ss . 


Agency: Basil W. Schwarz Associates 


Maxon Premix Burner Co. ..... , 2 
Agency: R. J. Poorman & Assoctaten, ine. 
Metal Textile Div. of 
General Cable Corp. .......... , = 
Agency: Hicks & Greist, Inc. 


Mine Safety Appliance Co. ....... 
Agency: Ketchum, MacLeod & Grove, Inc. 


Morse Boulger, Inc. ........... ; 
Agency: Byrde, Richard & Pound 


D. J. Murray Mfg. Co. .......... a 
Agency: R. C. Breth Inc. 


National Heater Co., Inc. .......... . 
Agency: Johnson-Livingston Advertising Inc. 


Niagara Blower Co. ..........0:0. « 41 
Agency: The Moss-Chase Co. 


Progressive Engineering Co......... 49 
Agency: Lindeman Advertising, Inc. 
Pulverizing Machinery Div., 
American-Marietta Co. ........... 15 
Agency: Williams and London Advertising 


Research-Cottrell, Inc. .............  * 
Agency: Michel-Cather, Inc. 


The Spencer Turbine Co........... 14 
Agency: William Schaller Co., Inc. 


Sotavink Systems CO. accaisscscccss  * 


Agency: Advertising Preducore- Associated 


The Staple Ge. .csciaccseces eee: Se 
Agency: Ellington & Co., Ine. 

Stoddard Industries ..... * 
Agency: Caper Bevey-lbabden & Ballard, Inc. 

Torit Manufacturing Co. .......... 50 
Agency: Kerker-Peterson, Inc. 

Teawis PepriGs,. FC. os scscicsscass . 


Agency: Charles J. Charney & Co., Inc. 


Union Carbide Development Co..... 1 
Agency: O. S. Tyson & Co., Inc. 


Union Industrial Equipment Corp... * 


U.S meemewers Gb; .isscsccccccss OD 
Agency: Ralph Gross Advertising, Inc. 


Western Precipitation Div. of 


oe err ee “a 
Agency: Hixson & Jorgensen, fee. 
Wheelabrator Corp. ....... Maraeinnes 21 
Agency: The Jaqua Co. 
ee > oe ee . 
Agency: Pace Advertising Agency, fae. 
WOekte BME as cscinccsecdc ox oe 


Agency: Arpadi - Sarett p Weert 


Worth Chemical Products Co. ...... * 
Agency: Fuller & Smith & Ross Inc. 


York Corp., Subs. of Borg-Warner 


NINN ain einai 0668 Inside Back Cover 
Agency: Keyes, Madden & Jones 


*Not advertising in this issue. 


CLASSIFIED ADVERTISING 


— 


RATES—Classified advertising is run ip 
6-point type (this size) under suitable 
headings. Minimum rate $5.00 for forty 
words or less. Extra words .15 each, 
Box addresses, with usual services, count 
as five words. Payment required with 
order. No agency commission, no check- 
ing copies. Closing date first of month 
preceding month of issue. No proofs wil] 
be submitted prior to running, but proof 
will be forwarded for record. AIR 
ENGINEERING, 450 W. Fort Street, 
Detroit 26, Mich. 


POSITIONS WANTED 


DUST COLLECTING Engineer—Manufac- 
turers’ representative seeking additional 
or new allied lines. Fifteen years’ experi- 
ence in all phases—systems, cyclones, bag 
collectors, washers and pneumatic convey- 
ing. Now serving territory 150-mile radius 
of Chicago. BOX AE-6611, Air Engineering. 


POSITIONS AVAILABLE 


METEOROLOGIST: Under general direc- 
tion to plan and coordinate meteorological 
studies in relation to air pollution and its 
control, Salary: $7,000-$8,480. Qualifica- 
tions: Bachelor’s degree including or 
supplemented by 20 semester credit hours 
in meteorology and 3 years of professional 
meteorological experience, Graduate study 
in meteorology may be substituted for 
experience on a year for year basis. 
Write to R. H. Mattox, Personnel Direc- 
tor, NEW YORK STATE DEPARTMENT 
OF HEALTH, 8 Holland Avenue, Albany, 
New York. 


DUST COLLECTING 
ENGINEER 


AAAA Ohio manufacturer is seeking 
an engineer with a minimum of five 
years’ experience in the application 
and sales of industrial dust collecting 
equipment. This is an unusual oppor- 
tunity in a newly created product line. 
Give full background in letter directed 
to 


BOX AE-6-4612 


Air Engineering 


MANUFACTURERS’ AGENTS — We need 
many additional agents all over this 
country to sell a most successful wet dust 
collector, manufactured and sold in 12 
countries besides the U.S.A. We have been 
in business for 15 years and have the 
product and the reputation on which to 
expand our business, Only qualified venti- 
lating engineers need apply. Our agents 
have been notified of this advertisement. 
Please reply BOX AE-65-8601, Air Engi- 
neering. 


ATL 
PROFESSIONAL 
SERVICES 


STU 


Ed) 


LAuREN B. Hitrcucock 
ASSOCIATES 
Chemical Engineers 


Industrial Air Pollution Abatement 
a Pere Edwin Cox 
John H, Schaefer, Technical Advisor 


60 East 42nd St., New York 17, N. Y. 


AIR ENGINEERING, JUNE, 1961 
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